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OXAZOLIDI NONES CONTAINING A SUBSTITUTED DIAZINE MOIETY 
AND THEIR USE AS ANTIMICROBIALS 

Background of the Invention 

The subject invention discloses oxazolidinone derivatives possessing a substituted 
5 diazine moiety bonded to an N-aryl ring. The compounds are useful antimicipbial agents, 
effective against a number of human and veterinary pathogens, including multiply-resistant 
staphylococci and streptococcu as well as anaerobic organisms sudi as bacteroides and 
Clostridia species* and add-fast oi^anisms such as Mycobacterium tuberculosis and 
Mycobacterium avium. The compounds aie parciculariy useiiil because tiiey are effective against 
10 the tatter organisms v/hich ore known to be responsible for Infection in persons witii AIDS. 
Infonnatioii Disclosure Statement 

PCTAJS89A)3548 iqsplication discloses S'indolinyUSB-amidomethyloxazolidinones. 3- 
(liised-ring substituted)phenyl-56-amidometiiyloxazolidinones, and 3-(nitrogen substituted )- 
phenyl-SB-amidometiiyloxazolidinones which are useiiil as antibacterial agents. 
15 Other references disclosing various oxazolidinones inchide US Patent 4,801.600^ 

4,921,869. Gregory W. A., et al„ J. Med. CJicti.. 32, 1673-81 (1989); Gregory W. A. et aL, h 
Med. Chem-. 33, 2569-78 (1990); Wang C, et aL, Tetrahedron, 45, 1323-26 (1989); and 
BrittellU et al., J, Med. Chem., 35, 1156 (1992), 

European Patent Publication 352 J81 discloses phenyl and pyildyl substituted phenyl 
20 oxazolidinones. 

European Patent Publication 316^94 discloses 3-substituted styryl oxazolidinones, 
European Patent Publication 312,000 discloses phwylmethyl and pyridinylmethyl 
substituted phenyl oxazolidinones. 
Summary of the Invention 
25 In one aspect tiie subject invention is a compound of structural Formula I: 




or phannaceutically acceptable sall<; thereof wherein: 
Y is af^ -hydrogen, 

b) -Cj4i alkyl or -aryl. 
-^5 c) -OH, -0-C,> alkyl, -0-vaiyL -0-phenyK -OC(0)-Ci.,. alkyl. -0-C(0)-phenyl 

(phenyl can be substituted witii one to fliree R CI, -OCHv -OH. NH. or 
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Cm alkyl) or -0-C(0)-0-eH3. 

d) -S-C,^ alkyl. 

e) -SOj-Cj^s alkyl, -SOj-NCR'), (where is independently hydrogen. C,^ alkyl or 
phenyl which can be substituted with one to three F. CI. OCHj, OH. NHj, or 

5 -C,^ alkyl), 

0 -C(0)-C,^ alfcyl, -C(0)-0-Ci^ alkyl. -C(0)-N(R% -C(0)-CH(R^)N(R% or 

-C{0)-CH(R^)NH-C(NH)-NHi where (R* is an amino acid side chain), 
g) -NCR')!, -NCCHj)^ (where m is 2-6 and forms a cyclic structure with the 

nitrogen atom and where one or more carbon atoms can be replaced with S. O 
10 orNR^or 



15 



20 



i) 



-o- 



(where R* is OH. OCHj. CH^OH, CHjOCHj, CXJ^CHj or COjCjHs), 
h) •C(CHj)=N-OR. 



(where R* is CHj or hydrogen). 



25 



30 



k> tr_S— 0-CCO}- 



35 



(where p is 1 or 2). 
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m) oy ^ 
0 



n) R^^V^f." (where R' is 0. S. S(0), SO,. CHj, NH, NCH3. NQH,. NCHO, 



NCOCH3 or NCOjCHj); 
wherein each occurrence of said C,^ alkyi may be substituted with one or more F, CJ, Br, I, 
OR', COjR', CN, SR'. or R' (where R' is a hydrogen or C,^ alkyl); 

X and Z arc independently C..^ allcyl, C,.,, cycloalkyi or hydrogen, or X and Z foim a 
10 Co., hrid^ng group, preferably X and Z are hydrogen; 

U, V and W arc independently alkyl. F, CI. Br. hydrogen or a C..^ alkyl substihited 
with one or more of F, CI, Br or I. preferably U and V are F and W is hydrogen; 

R is hydrogen, C,.,, alkyl. Cj.^ cycloalkyi, C,^ alkoxy. C,^ alkyl substituted with one or 
more F, a, Br, I or OH; and 

15 q is 0 to 4 inclusive. 

Preferably, in the above Formula I. U and V arc F and W is hydrogen; or U is F and V 
and W is hydrogen. Preferred forais of Y are selected from the group consisting of H. methyl, 
ethyl. isojMTopyl, tert-bijQrl. benzyl, phenyl, pyridyl, acetyl, difluoroacetyl. hydroxyacetyl, 
benzoyl, raethoxy carbonyl, ethoxy carbonyl, 2-chloroethoxy carbonyl. 2-hydroxyethoxy 

20 caiixinyl. 2-benzoloxyethoxy carbonyl. 2-methoxyelhoxy carbonyl. 2.2.2-trinuoroethoxy 

caibonyl. cyanoitiethyl, 2-cyanoethyl, cailjoinethoxymethyl. 2-cai1)omelhoxyethyl, 2-fiuoroethoxy 
caibonyK benzyloxy carbonyl, tertary-butoxy caibonyl, methyl sulfonyl, phenyl sulfonyl or para- 
toluenesulfonyl. more preferred, are methoxy carbonyl or cyanomethyl. Also preferred is where 
R is methyl, H. methoxy. or CHCl^ and n is one. It is also preferred that the compounds of 

25 FoiTOula I are optically pure enantiomers having the 5- configuration at C5 of the oxazoUdlnone 
ring. 

Preferred compounds of the subject invention are 

(a) 4K4-(5-((acelylamino)methyl)-2-oxo-3K>xazolidinyl)-2-fluorophenyl)-l-pipefa2inecju1x)xyl^ 
acid, methyl esten 

30 (b) 4.(4-(5-((aceiylamino)methyl)-2-oxo-3-oxazondinyl).2-nuoropheiiyl)-l.piperazineca^ 
add, ethyl esten 

(c) 4-(4-{5-((acetylaraino)roethyl)-2-oxq-3-oxazolidinyl)phenyl).l-piperazinecarboxylic add, 
inetliyl esien 

(d) N-({2-oxo.3-(4-(4-(phenylcarbonyl)-l-piperazinyl)phenyl)-5-oxazoridinyl)mcthyl)- 
35 acetamide; 

(e) N-((3-(4-(3'Fluoro-4-(4-(2-Cyanoethyl)-l-piperazinyl)jphenyl)-2-oxo-5- 



wo 93/23384 PCr/US93/03570 

oxa20lidinyI)m^yl)-acetajmide; 

(f) N<(3K4-(3-Bluoro-4-(4-(2'.hydn>xyethyl)caiix)nyl- l-pipenizmyl))phenyl)-2-oxQ-5- 
oxa20lidinyl)methyl)-acetamide; 

(g) N-((3-(4-(3-Huon)^(phenylcarbonyl> I -piperazinyi))phenyl)-2-oxo-5- 
5 oxazolidinyi)inethyl)-acetamide; 

(h) 4-[4-[5-[(aGetyIammo)methyl]-2-oxo-3-oxazolidnyll.2-flu^^^ 
acid, 2-methoxyethyl ester; 

(i) 4-[4-[5(acetylamino)m^yl]-2-oxo-3-oxazolidinyII-2'»fluo 

O (+A)-N-[[3-r4-[4-(1 .4^Dioxopentyl)-l-pipetazinyl]^3-fluorophenyl]-2-oxo-5- 
10 oxazoKdinyllmelhyO-acetamide; 

(k) (^)-N-I[3-[3-fluoio-4-[4-(2-methoxyetlvl)-i-pipe^ 
oxazoIidinyl]methyl]acetamide; or 

(1) (5)-N-I[3-[3,5-difluoro-4-[4*(2*methoxyetfayl)-l-piperazinyOphffl^^ 
oxazolidinyljinethyl]acetamide. 
15 Moie piBfeired are compounds (a) 4-(4-(5-((acetylainino)nielhyi)-2-oxo-3- 

oxazoIidinyl)-2-fluorophenyl)-i-piperazmecaiboxylic acid, methyl esten and 
(i) 4-[4-[5(acetylamino)me%l]-2-oxo-3-oxazolidinyl]-2-fluorophenyll-i-^^ 

In another aspect, the subject invention is dfrccted toward a method for treating 
microbial infections in wami blooded animals by administering to a wann blooded animal in 
2D need thereof an effective amount of a ccmipound of Formula I as described above. Preferably, 
the compound is administered in an amount of from about 0.1 to about 100 mg/kg of body 
weight/day, more preferably, from about 3.0 to about 50 mg/kg of body weight/day. 
Detailed Description of the InvCTition 

The present invention discloses diazinyl oxazolidinones of structural Formtda I as 
25 defined above. The compounds are useful antimicrobial agents, effective against a number of 
human and veterinary pathogens, including multiply-resistant staphylococci and streptococcL as 
well as anaerobic organisms such as bacteroides and Clostridia species, and acid-fast bacteria 
such as Mycobacterium tuberculosis and Mycobacterium avium. 

With respect to the above dejfinition, C,^ or Ci.j2 alkyi is methyl, ethyl, propyl, butyl, 
30 pen^l, hexyl, etc. and isomeric fonns thereof. 

Cycloallqrl are three to twelve caibon atoms forming cyclopiopyl, cyclobutyl, 
cyclopentyU cydohexyl, eta and isomeric forms thereof 

Alkoxy are one to six cartwns attached to an oxygen forming such groups as methoxy, 
ethyloxy, butylo^, etc. and isomeric fonns ihereol Further in some instances, groups are 
35 described as an alkoxy carbmiyl which are named in the compound's nomenclature as an alkyl- 
ester (such as, methoxy carbonyl and methyl ester). 



W0 93/23384 PCr/US93/03570 

-5- 

Aryl is defin^ as a phenyl, pyridyl or napthyl moiety which can be optionally 
substituted with one or more F, CI, Br, I, 0R\ COjR^ CN. SR\ or R^ (where R* is a hydrogen 
or Ci^ alkyl). 

Pharmaceuiically acceptable salts means salts useful for administering the compounds of 
5 this invention and include hydrochloride, hydrobromide» hydroiodide, sulfate, phosphate, acetate, 
propionate, lactate, mesylate, maleate, malate, succinate, tartrate, citric acid, 2-hydroxyethyl 
sulfonate, fumarate and the like. These salts may be in hydrated foim. 

Ring A may be 6-8 atoms in size, and in the larger rings may have either two or three 
carbons between each nitrogen atom, for example: 

z z z 

iK^"- i-w- 

15 In the larger ring cases, the ring mzy be bridged to form a bicyclic system as shown in 

the examples below: 



20 




Wlien ring A is 6 atoms in size, then the ring may be optionally substituted at positioiiK 
X and Z with alkyl groups, cydoalkyl groups, fluoro groups, or bridging alkyl groups, as shown 
in tlie following examples below: 

%. 'y^ i^'" 

'-"yj- '-"w"- '-'W- '-<!>- 



In addition to the above examples, the alternative bicyclic system shown below would 
also serve as another example: 




Ring B, in addition to being unsubstituted, can be substituted with one or more halogen 
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atoms in the series fluorine, dilorine or bromine. Thus, the groups U V, and W on ring B can 
be indepcndenUy either hydrogen atoms or halogen atoms in a variety of substitution pattems. 

The group Y on the nitrogen atom of ring A can be introduced by standaid synthetic 
methods (described later) fiom commercially available reagents. Prefeiabty, Y is selected from 
5 the group consisting of H, methyl ethyl, isopropyl, tert-butyU benzyl, phenyl pyridyl acetyl, 
difluoraacetyl hydroxyacetyU benzoyl, methoxy caitonyl ethoxy carijonyl, 2.chIoroethoxy 
carbonyl 2-hydroxyethoxy cartwnyl, 2'benzoloxyeihoxy caibonyl, 2-methoxyelhoxy carbonyl, 
2,2,2-trifluoroethoxy carbonyl. cyanomethyl, 2-cyanoethyl, carbomethoxymethyl, 2- 
carbomethoxyethyl 2-fluoroethoxy cait)onyl benzjdoxy carbonyl tertary-butoxy carbonyl 
10 methyl sulfonyl phenyl suIfcMiyl or para-toluenesulfcHiyl more preferred* are methoxy carbonyl 
or cyanomethyL 

The R substituent is preferably methyl but may be H, methoxy, or CHClj.. 
The most preferred compounds of the series would be prepared as the optically pure 
enantiomers having the (S)-configuration at C5 of the oxazoh'dfaone ring. 

15 Optically pure material could be obtained either by one of a number of asymmetric 

syntheses or altematively by resolution ftom a racanic mixture by selective crystallization of a 
salt from, for example, inteimediate amine 12 (as descnT^ed in Example 1 and Shown in Scheme 
I) with an appropriate opticaJly active add such as dibenzoyi tartrate or lO-camphorsulfbm'c 
acid, followed by treatment with base to affoid the optically pure amine. 

20 Another route for the preparation of optically pure material would take a different route 

from those described in the Schemes. Treatment of commercially avaflable 3- 
fluorophenylisocyanate with commerdally available (/?)-glycidyl butyiate under the conditions 
of Herweh and KaufBnaon {Tetrahedron Letters 1971, 809) would affonl the corresponding 
oxazolidinone in optically pure form with the requisite (S)-configuration at flie 5-position of the 

25 oxazolidinone ring. Removal of the butyrate group by treatment with potassium carbonate in 
methanol or sodium methoxide in methanol would give the corresponding alcohol which would 
be derivatized by standard methods as the mesylate followed by displacemoit wiUi sodmm azide 
to give the azidoraettiyl oxazoh'dinone. Reduction of the azide by iQrdrogenation followed by 
acylation of the resultant amine by treatment with acetic anhydride and pyridine would affoid 

30 the key optically active acetylaminometiiyl oxazolidinone. With the acetylaminomethyl 

oxazolidinone in hand, elaboration of the piperozine moiety would be necessary. Nitnition of 
the fluorooxazolidinone derivative would proceed giving predominantiy the nitro group in the 
position para- to die nitrogen atom of die oxazolidinone ring, and ortfio- to die ring fluorine 
atom. Reduction of the rntro group by hydrogenation would afford tbt corresponding aniline 

35 derivative v/tdch upon treatment with bis(2-chloroethyl)amine hydrochloride in die presence of 
potassium cari^onate in rcfluxingdiglyme would afford the optically active piperazine derivative 
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N-((3-(4-(3-fluoro-4-( 1 -piperazinyl))pheriyl-2-oxo-5-oxazolidinyl)methyl)-acetainidc (22) which 
can be used to prepare several of the examples in this disclosure. 

Ttiese compounds are useftil for treatment of microbial infections in humans and other 
warai blooded animals, under both parenteral and oral administration. Of the Formula I 
5 compounds, 4-(4-(5-((acetylamino)methyl)-2-oxo-3-oxa201idinyl)-2-fluon)ph«iyl)- 1- 
piperazinecarboxylic acid, methyl ester (23) and 4-[4-(5(acetylamino)methyl]-2-oxo-3- 
oxazolidinylI-2-fluorcqphenyl]-l-piperaaneacetonitrile are most active, and therefore preferred. 
These are examples of general formula 1 where ring A is the piperazine moiety. 

The phannaceutical compositions of this invention may be prqxired by combining the 
10 compounds of Fonnula I of tliis invention with a solid or liquid pharmaceutically acceptable 
carrier and, optionally, with pharmaceutically acceptable adjuvants and exdpients employing 
standard and conventional techniques. Solid fonn compositions include powdei^, tablets, 
dispersible granules, capsules, cachets and suppositories. A solid carrier can be at least one 
substance which may also function as a diluentv flavoring agent, solubilizer, lubricant, 
15 suspttiding agent, binder, tablet disintegrating agent, and encapsulating agent. Inert solid 
carriers include magnesimn caibonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, 
starch, gelatin, ccllulosic materials, low melting wax, cocoa butter, and tlie like. Liquid Ibim 
compositions include solutions, suspensions and emulsions- For example, there may be provided 
solutions of die compounds of this invention dissolved in water and water-propylene glycol and 
20 water-polyethylene glycol systems, optionally containing suitaWe conventional coloring agents, 
flavoring agents, stabilizers and thickening agents. 

Preferably, the pharmaceutical composition is provided employing conventional 
techniques in unit dosage forai containing effective or appropriate amounts of the active 
component, that is, the COTipound of Formula I according to this invention, 
25 The quantity of active component, Uiat is die compound of Fonnula I according to this 

invention, in the f^iaimaceutical composition and unit dosage form thereof may be varied or 
adjusted widely depending upon the particular appUcation, die potency of the particular 
compound, die desired concentration. Goierally, the quantity of active component will range 
between 0.5% to 90% by weight of flie composition. 
30 In tiierapeutic use for treating, or combatting, bacterial infections in waim-blooded 

animals, die compounds or pharmaceutical compositions tiiercof vnll be administered onUly 
and/or parenterally at a dosage to obtain and maintain a concentration, that is, an amount, or 
blood-level of active component in the animal undergoing treatment v*ich wll be antibucterially 
effective. Generally, such antibacterially effective amount of dosage of active component will 
35 be in the range of about 0.1 to about 100, more preferably about 3.0 to about 50 mg/kg of body 
weighi/day. It is to be understood tiiat the dosages may vary depending upon the requirements 
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of the patient, the severity of the bacterial infection being treated, and the particular compound 
being used. Also, it is to be understood that the initial dosage administered may be increased 
beyond the above upper level in order to rapidly achieve the desired blood-level or the initial 
dosage may be smaller than the optimum and the daily dosage may be progressively increased 
5 during the course of treatment dependmg on the particular situation. If dcsiied, flie daily dose 
may also be divided into multiple doses for administration. e.g., two to four times per day. 

The compounds of Fomiula I according ta this invention are administered parentetally. 
i.e., by injection, for example, by intravenous injection or by other parenteral routes of 
admimstration. Phannaceutical compositions for parenteral administration will generally contain 

10 a pharmaceutically acceptable amount of the compound according to Foraiula I as a soluble salt 
(acid addition salt or base salt) dissolved in a pharmaceutically acceptable liquid carrier such as, 
for example, water-for-injection and a buffer to provide a suitably buffered isotonic solution, for 
example, having a pH of about 33-6. Suitable buffering agents include, for example, trisodium 
ortiiophosphate, sodium bicarbotiate. sodium citrate, N-methylglucamine, L(+)-lysine and L(+)- 

15 arginine to name but a few representative buffering agents. TTie compound acconUng to 
Formula I generally will be dissolved in the carrier in an amount sufiicient to provide a 
pharmaceutically acceptable injectable concentration in tiie range of about 1 mg/ml to about 400 
mg/ml of solution. The resulting liquid phannaceutical composition will be administered so as 
to obtain die above-mentioned antibacterially effective amount of dosage. The compounds of 

20 Fonnula I according to this invention are advantageously administered orally in solid and liquid 
dosage forms. 

Antimicrobial activity was tested in vivo using the Murine Assay procedure. Groups of 
female mice (six mice of 18-20 grams each) were injected iniraperitoneidly with bacteria which 
were thawed Just prior to use and suspended in brain heart infusion with 4% brewers yeasl 
25 (StaphylocQccus aureus) or brain heart infusion (Streptococcus species). Antibiotic treatment at 
six dose levels per dmg was administered one hour and five hours after infection by eitiier oral 
intubation or subcutaneous routes. Survival was observed daily for six days. ED^q values based 
on mortality ratios were calculated using probit analysis. The subject compounds were 
compared against well-known antimicipbfal as controls. The data are shown in Table L 
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Table 1 

In Vivo Activity of Examples 1-5 



Organism 


UC# 


ED50. PO (mg/kg) 


Control, ED50, SC (mg/kg) 


iS. aureus 


9213 


Example 3 10.4 
Example 5 10.0 
Example 6 12.0 
iixampie 7 12.0 
Example 10 9.4 
Example 36 7.9 
Example 37 12.6 


Vancomycin 1.8 
Vancomycin 42 
Vancomycin 2.5 
Vancomycin 0.9 
Vancomycin 1.9 
Vancomycin 1,7 
Vancomycin L9 


S. aureus 


9271 


Example 1 4.0 


Vancomycin 5.9 


S. aureus 




Example 1 4.0 


Ciprofloxacin 6.6 


S. pyogenes 


152 


Example 1 2.3 


aindamycin 2.6 



10 In table 1 tiie compounds of each of the Examples shown are as follows: 

Example I: 4-(4-{5-((Acetylamino)methyl)-2^oxo-3-oxazoUdinyl)-2-fluoropbenyl)-l- 
piperazinecaiboxylic acid, methyl ester (23); 

Example 3: .4-(4-(5-((Acctylamino)methyl)-2K)xo-3K>xa20lidinyl)ph^yl)-l -piperazinecaiboxylic 
add, methyl ester; 

15 Example 5: N-((3-(4-(3-Fluoro-4-(4-(2-Cyanoethyl)- Upiperazinyl))phenyI)-2-oxo-5- 
oxazolidinyl)methyl)-acetamide; 

Example 6: 4-(4-(5-((acetyIamino)methyl)-2-Qxo-3-oxazolidinyl)-2-fluorophenyl)-l- 
piperazinecartx>xylic acid, 2-hydroxyetiiyl ester. 

Example 7: N-((3-(4-(3-Fluoro-4<(phenylcart)onyl)-l.piperazinyl))phenyl>.2K^^ 
20 oxazolidinyl)methyl)-acetaniide; 

Example 10: (+A)-N-[[3-[4-I4-(l,4-Dioxopentyl)-l-pipeni2inyl]-3-fluorophenyl]-2 
oxazolidinyl]methyl>acetamide; 

Example 36: (S)-N-[(3-[3-fluoro^[4-(2-methoxyethyl>|.piperazlnyl]pbenyl]-2^oxo-5- 
oxazolidinyl]methyl]acetamide; and 

25 Example 37: (S)-N-[[3'f3,5'<Ufluoro-4-[4-(2-methoxyethyl)-J-pipenizinyl]phenyH 
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oxazolidinyljmethyljacetamide. 

The general method for the synthesis of 4-(4-(5-((acetylainino)methyl)-2-oxo-3- 
oxa2oIidinyI)-2-fliiorophenyI)-l.pipeni2inecafboxylic acid, methyl ester (23) and 4^HS. 
((ac«tylanuno)methyI)-2-oxo-3-oxazoUdinyl)-2-fluorophenyl>l-piperaznj^ add. ethyl 

5 ester (24) is described in Example 1 and 2. respectively, as well as being stmcturally represented 
in Schemes I and 2, below. (The compounds used are identified by chemical name followed by 
a numeiaf designation from the Schemes forsimpUcity.) Commetcially available 
difluoronitrobenzene (2) is treated with excess plperarine to aflbixl displacement product 3. 
After protection as the tert-butoxy cattonyl (BOQ derivative aiibixling 4, reduction of the nitro 
group with the ammonium fonnate.Pd/C reagent system affonled aniline derivative 5. 
Protection of 5 aflbrded benzyloxy caitonyl (CBZ) deiivative 6 which was allylated as shown hi 
produce 7. Osmylation of 7 using the method of Kelly and VanRheenen, Tetrahedron Letters. 
1973 (1976). gave diol 8 which cyclized upon treamiem with potassium carbonate in rafluxmg 
acetonitrile to afford oxazolidinone 9. Mesylation of 9 under classical condittons afforded 
15 mesylate 10 which undergoes smooth displacemem with sodium azide to fonn azide 11. 
Reduction of azide 1 1 by hydrogenation over Pd/C gave amine 12 which was xylated in situ 
with acetic anhydride and pyridine to afforded BOC-protected oxazolidinone Intermediate 4-(4- 

(5-((acetyIamino)methyl)-2-oxo-3-oxazolidinyl)-2-fluo«iphenyl)-l.pipera^ acid, 1,1- 

dimethylethyl ester (21). 

20 Deprotection with trifluoroacetic acid afforded the Irey Intermediate for analog 

preparation, NK(3-(4-(3-fluoro-4-(I-pipera2inyl))phenyl)-2-ox(>-5-oxazolidinyl)methyl)-a^^ 
(22). Treatment of (22) with either methyl chlorofomiate or ethyl cfalorofonnate under 
preferably Schotten-Baumann condiUons (NaHCOj/acetone-water) affoided 4-(4-(5- 

((acetylamino)methyl)-2^xo-3-oxazoUdinyl)-2-fluorophenyl)-l-pipera2inecarboxylicacid.mefliy^ 
25 ester (23) and 4-(4-(5-((aretylamino)melftyl)-2-oxo-3-oxazolidinyO-2-fluorophenyl)-l- 
piperazinecaiboxylic acid, ethyl ester (24), respectively. 

Although the route explained above and described in Example 1 can be used to prepare 
all of the subject compounds, a less efficient route may be used to prepare interaiediates leading 
to otiier of the subject compounds such as N-((2-oxo-3-(4-(4-((phenyIcarbQnyl)-l- 
30 piperazinyl)phenyl)-5-oxa201idinyl)methyl acetamide (20) and 4-(4-(5((acetylamino)methyl>2- 
oxo-3-oxa2oIldinyI)phenyl)-l-pipeiazinecartx)xylic acid, methyl ester (19). For instance, diol 13. 
prepared from piperazine and p-fluoronitrobenzene in a manner identical to that described for 
diol 8 in Scheme I. is treated with one equivalent of either mesyl chloride or tosj* chloride to 
afford the mono-derivatized material 14. along with unchanged starting material and bi.s- 
35 derivatized material; After chromatographic isolation of mesylate 14a or tosylate I4b. treatment 
of either material with sodium azide afforded the azido alcohol. 15. Treatment of 15 with ba.se 
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effected cyclization ta afford the oxazolidinone 16» which in turn can he converted to acetamide 
derivative 17 by the one-pot reduction-acylation procedure described in Example 1. As shown, 
solvolytic deprotection of 17 afforded N-((2-oxo-3-(4-(l-piperazinyl)phenyl).5- 
oxazolidinyl)methyl>acetainide (18), which can then be acylated to form the two non-fluorinated 
5 analogs, 4^(4-(5-{(aoelylamino)methyl)-2-oxo-3H>xazoiidinyl)phenyi)-l-piperazinecarto^ add, 
methyl ester (19) and N-((2-oxo-3-(4-(4-(phenyIcarbonyl)-l-pipenizinyl)phenyl)-5- 
oxazolidinyl)methyl)-acetamide (20). 

Preparation of analogs of 4-{4-(5-((acetylamino)methyl>2-oxo-3-oxa201idinyl)-2- 
fluorophenyl)-l-piperazinecarboxyhc acid, methyl ester (23) and 4-(4-(5-((acetylamino)methyl)- 
10 2-oxo-3-oxa2olidinyl)-2-fluorophenyl)-I-piperazinccarboxylic acid, ethyl ester (24) can be 
envisioned simply by substitution of other cyclic amines for piperazine, other nitrobenzoie 
derivatives for 2, or by treatment of N-((3-(4-(3-fluoro-4-(l-pipera2inyl))phenyl)-2-oxo-5- 
oxazolidinyl)methyl>acetamide (22) (or its analogs) with other acylating or alkylating agents. 

15 EXAMPLE 1: 4-(4^(5-((Acetylamino)metfiyl)-2-oxo-3-oxazolidinyl)-2-fluorophcnyl)-l' 
piperazinecaitK)xylic acid, methyl ester (23) 

(a) Preparation of l-(2-Ruoro-4-nitrDphenyl)piperazine (3): 

A solution of 12,0 g (75.42 mmoO of SAdifluoronitrobenzene (2) in 150 mL of 
acetonitrile was treated with 16,24 g (188.6 mmol) of piperazme, followed by wanning at reflux 

20 for 3 hours. The solution was cooled to ambient tMnperature and was concentrated in vacuo. 
The residue was diluted with 200 mL of water and was extracted with ethyl acetate (3 X 250 
mL). The combined organic layers were extracted with water (200 mL) and saturated NaCI 
solution (200 mL), followed by drying (Na2S04). The solution was concentrated in vacuo to 
afford an orange oil which was chromatographed over 450 g of 230-400 mesh silica gel eluting 

25 initially with dichlorometiiane until the least polar fractions had eluted and then elution was 
continued with 2% (v/v) methanol-chlorofomi and then witii 10% (v/v) methanoJ-chlorofonn. 
These procedures alforded 13,83 g (81%) of the desired piperazine derivative 3. mp= 68.5-7rc. 

(b) Preparation of l-(/er/-Butoxycarbonyl)-4-(2-fluonHi-niirophenyl)piperazine (4): 

30 A solution of 12.0 g (53.29 mmol) of nltro derivative 3 in 1 10 mL tetrahydrofuran was 

treated dropwise witti a solution of 14 J3 g (66.61 mmol) of di-/m-butyldicarbonate in 1 10 mL 
of tfitrahydrofunm. After addition, tile solution was stirred at ambient temperature for 24 bourse. 
The solutioQ was concentrated in vacuo and the residue was chromatographed over 450 g of 
230-400 mesh silica gel eluting with 20% (vA') ettiyl acetate in bexane, 30% (v/v) ethyl acetate 

35 in hexane and finally witii 50% (v/v) ^yl acetate in hexane. These procedures affoixled 16.6 g 
(96%) of BOC derivative 4 as a yellow solid, mp= I5M53J"C, 
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(c) Preparoiicm of l-(/m-ButoxycaFbonyl)-4-(2-fluoTt>^aminopbenyl}piper^ (5): 

A solution of 1.73 g C5.32 mmol) of nitio coinporaid 4 in 30 mL methanol and 20 mL 
tetrahydrofiiran and 10 mL ethyl acetate was treated with IM g (26 J9 mmol) of ammomum 
formate and 200 mg of 10% palladium on caif)on. Gas evolution became immediately apparoiu 
5 and subsided after ca. 30 minutes. The mixture was stined overnight and was thai filtered 
through celite» washing the filter cake with methanol. The filtrate was concentrated in vacuo. 
dissolved in 50 mL ethyl acetate and extracted with water (2 x 30 mL) and saturated NaCi 
solution (30 mL). Drying (NasSO^) and concentration in vacuo afforded L6 g (ca. 100%) of 
amine 5 as a brown solid, sufficiently pure for use in the next step. 

10 

(d) Preparation of I-(/c^^Butoxycarbonyl>4-^2-fluOIO^benzyIoxycarbo^ylamino)pipe^azi^ 
(6): 

A solution of L57 g (5.32 mmol) of amine 5 and 806 mg (0,84 mL. 6.65 mmol) of 
dimethylaniline in 25 mL of tetiahydrofuran at -20^C was treated diopwise with LO g (0.K4 mL. 

15 S.85 mmol) of ben^l cblorofoxmate. The solution was stirred at -20°C for 30 minutes, followed 
by warming to ambient temperature. The mixture was drhited with 125 mL ethyl acetate and 
was extracted witii water (2 x SO mL) and saturated NaCl solution (SO ndL). Drying (Na,S04) 
and concentration in vacuo afforded and ihhomogeneous material which was adsorbed on silica 
gel and diromatQgnqsbed ov^ US g of 230400 mesh silica gel, eluting with 18% (v/v) etiiyl 

20 acetate in bexane and tiien witii 25% (v/v) ettiyl acetate in hexane. and finally mth 30% (v/v) 
ethyl acdate in hexane. These procedures afforded LIS g (50%) of the CBZ derivative 6 as u 
white solid, mp= 150-153^ 

(e) Preparation of Hter/-Butoxycarbonyl)-4-(2-fluoro-4-benzyloxycarbonylallylamin()) 
25 piperazine (7): 

A solution of LIS g (2.68 mmol) of tiie CBZ derivative 6 in 10.2 mL 
dimetiiylformamide was treated portionwise with 77 mg (129 mg of 60% in oil, 3.21 mmol) of 
sodium hydride followed by stirring at ambi^t temperature for 20 minutes. The solution v/vs 
treated with 356 mg (0.26 mL. 2.95mmoI) of allyl bromide followed by stirring at ambient 

30 temperature for 18 hours. The solution was cautiously treated witii 75 mL water and was 
extracted with di^yl ethor (3 x 100 mL). The comfrined orgartic layers were extracted witii 
saturated sodium ddoride solution (100 mL) and dried (NajSOJ. Concentration in vacuo 
afforded an inhomogeneous material which was dissolved In dichlorometiiane and dried 
(Na^SOJ. C^onc^itration in vacuo afforded an amber oil which wasjchromaR)graphed ov^ 60 g 

35 230-400 mesh alica gel duting with 25% (v/v) etiiyl acetate in hexane. These procedures 
alBforded 1.12 g (90%) of fiie allyl derivative 7 as an oil. 
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(f) Prcparation of l-(te«-butoxycQrbonyl)-4-[2-fluon)-4-beTOtyloxycaibojiylC.3- 
dihydroxyprcq)-l-yl)aminophenyl]pipeFazine (g): 

A solution of 2.18 g (4.64 mmol) of allyl compound 7 and 3.26 g (27.86 mmol) of N- 
methylmoipholine N-oxide in 21 inL acetone and 6.4 mL water was treated with 5 mL of a 
5 2.5% (w/v) solution of osmium tetroxide in /m-butyl aicolioL The resulting solution was stirred 
at ambient temperature for 24 hours. The solution was cooled to QPC and 25 mL of saturated 
NaHSOj solution was added, followed by stirring at QPC for 15 minutes and then wanning to 
amWoit temperature for 2 hours. The mixture was diluted with 50 mL water and 50 mL 
saturated NaCI solution, followed by extraction with ethyl acetate (5 x 100 mL). The combined 
10 organic layers were dried (NaiSOJ and concentrated in vacuo to affoid a biown oil. This 
material was chromatographed over 150 g of 230-400 mesh silica gel, eluting with 10% (wj\) 
methanol in chlorofbnn. These procedures afforded 2.0 g (86%) of the diol 8 as an off-white 
hygroscopic rigid foam. 



15 (g) Preparation of 3-[3-fluoro-4-(4-i«r/-butoxycart)onylpipcn>zin-I-yl)phenyl]-5- 
hydn>xymethyl-2-oxazoUdinone (9): 

A solution of 2.0 g (4.01 mmol) of diol 8 in 20 mL acetonitrile was treated wifli 1.1 g 
(8.02 mmol) of potassium cartwnate followed by wanning at reflux for 3 hours. Tlie solution 
was cooled and concentrated in vacuo. The residue was dissolved in 100 mL ethyl acetate and 
20 the resulting solution was extracted with water (2 x 50 mL) and with saturated NaQ solution 
(50 mL). Drying (Na^o;) and concentration in vacuo afforded an oil which was 
chromatographed over 80 g of 230-400 mesh silica gel eluting with 20% (v/v) acetone in 
dichloromethane. These procedures afforded 1.6 g (100%) of oxazolidinone 9 as a white solid. 
mp= I44-146.5»C 

25 

(h) Preparation of 3-[3-Fluoro^(4./er/-butoxycariionylpiperazin- l-yl)phenyl]-5- 
methanesulfonyloxymethyl-2-oxazoIidinone (10): 

A solution of 375 mg (0.95 mmol) of oxazolidinone 9 and 144 mg (0;20 mL, 1.42 
mmol) triethylamine m 3.8 mL dichloromethane at O'C was treated dropwise with 130 mg (0.09 
30 mL. 1. 14 mmol) of methanesulfbnyl chloride followed by stirring at O'C for I hour. The 

solution was diluted with 30 mL didrioromefliane and was extracted with water (2 x 25 mL) and 
witii samrated NaHCO, (25 mL). Drying (Na^SO^ and concentration in vacuo afforded 440 mg 
(98%) of mesylate 10 as a white solid, sufBdenfly pure for use in tiie next step. 



(i) Preparation of 3-[3-fluoro4K4.fcr/.butoxycart)onylpipenizin- l.yl)phenyl]-5-azidomethyl- 
2>oxazolidinane <1 1): 
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A solution of 440 mg (0.93 mmol) of mesylate 10 in 22 mL acetone was treated with a 
solution of 604 mg (9.29 mmol) of sodium azide in 6.4 roL water. The mixture was warmed ai 
reflux for 18 hours. The mixture was cooled and a solution of 600 mg of sodium azide in 6 mL 
water was added followed by warming at reflux for an additional 18 hours. The mixture was 
S cooled and a solution of 1^ g of sodium azide in 12 mL water was added followed by wanning 
at reflux fix* 24 hours. Tbe^ mixture was cooled and diluted wiOi 60 mL water and extracted 
widi ethyl acetate (3 x 75). .The combined oi;ganic layers were extracted with 100 mL saturated 
NaO solution followed by drying (Na2S04). Concentration in vacuo afforded 3SS mg (92%) of 
azide 1 1 as a white solids mp= 130;5°C-132.5*C suffidaitly pure for use in the next step. 

10 

(j) Preparation of 3-<3-Huon)^(4-ier/-butoxycaibonylpiperazin-l-yl)phenyl)-5- 

aminomethyl-2-oxazoIicUnone (12) and 3-[3-fiuorD-4-t£?rM)utoxycaibonylpiparazin-l- 
yl)phenyl]-5*acetylaminomethyl-2-oxazolidinone (21): 

A solution of 1.42 g (3.38 mmol) of the azide 1 1 in 200 mL ethyl acetate was treated 
15 mth 400 mg of 10% P^ladimn on carbon followed by hydrogenation at atmospheric pressure 
for 48 hours. The resulting ethyl acetate solution of 12 was treated with 1 J4 g (1.37 mL, 16,9 
mmol) of pyridine and 870 mg (0.80 mL, 8.S mmol) of acetic anhydride followed by stirring at 
ambient temperature for 48 hours. The solution was treated with 1.37 mL pyridine and 0.8 mL 
acetic aiihydiide followed by stining at ambient temperature for another 48 hours. The solution 
20 was filtered through celite, washing the filter cake with ethyl acetate. The filtrate was washed 
wth water (4 x 5QmL), 1.0 M CuSQi solution (50 mL), and again with water (50 mL). Drying 
(NaiSOJ and conc^tration in vacuo afforded a foam wiuch was diluted with cUchloromethane 
and stirred for 1 hour witli saturated NaHCO^ solution. The mixture was extracted wltli 
dlchloromethane and the combined organic layers were dried (Na2S04) and concentrated m 
25 vacuo to afford an amber oil which was chromatographed over 74 g of 230-400 mesh silica gel, 
eluting widi 2% (v/v) methanol in dichloromediane and ttien witli 5% (v/v) methanol in 
dicfiloromethane. These procedures aBbrded L19 g (81%) of 3-(3-fiuoro-4-ten- 
butoxycaihonylpiperazin-l-yl)phenyl)*S-aceQfIammomethyl-2-oxazoIidinone (21) as a rigid ofT- 
y/Ute foam, mp= 162-164°C. 

30 

(k) Preparation of N-((3-(4HC3'fluoro-4-( I-pipenizinyl))E*ieiq^l)-2-oxo-5-oxazolidinyl)methyl)- 
" acetamide (22): 

A solution of 1.19 g 0-73 mmol) of BOC derivative 3-(3-fIuon)-4-tert- 
butDxycaibonylpipenizin-l-yl)phenyl)-5-^cetylamiriGmethyi-2-oxaz^ (21) in 40 mL 

35 dlchloromethane at CPC was treated with 15 mL tiifluoroacetic acid. The solution was stirred at 
0°C.for 30 minutes followed by wanning to ambient temperature, at which point the reaction 
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was complete. The solution was concentrated in vacuo and the residue was diluted with ediyl 
acetate and saturated NaHCOj solution. The aqueous layer was extracted with ethyl acetate, and 
ir became evident tiiat a large part of the product remained in the aqueous layer. The aqueous 
layer was adjusted to pH 14 by addition of 50% NaOH solution. Extraction with ethyl acetate 
5 followed by drying (NajSOJ and COTcentration in vacuo afforded 179 mg of an amber oil. This 
material was subjected to radial chromatography on a 2 mm plate eluting with 10% (vAr) 
methanol in chloroform and ttien with 15% (v/v) meflianol in chloroform. These procedures 
aflbnled 125 mg a9%) of N-((3-(4-(3-fluoro-4-(l-pipeTazinyl))phenyl>2-oxo-5- 
oxazolidinyl)methyl>acetamide (22) as an off-white rigid foam. 

10 

(1) Pi^aration of 4-(4-(5-((Acetylamino)methyl>2-oxo-3-oxa201idinyl)-2-fluorophenyl)^ 1 - 
piperazinecait)oxylic acid, methyl ester (23): 

A solution of 120 mg (0.36 mmol) of N-((3-(4-(3-fluoro-4-(l-piperazinyl))phenyl)-2- 
QX0-5H)xazDlidinyl)methyl>acetamide a&d 60 mg (a71 mmol) of solid NaHCOj in 1.5 mL 

15 acetone and 0.7 mL water at 0*C was treated with 37 mg (30 pL, 0,39 mmol) of methyl 
chloroforaiate. The solution was stilted at 0*€ for I hour, followed by dilution with 20 mL 
water. The mixture was extracted with 30 mL ethyl acetate and die organic layer was then 
extracted with water (2 x 10 mL) and saturated NaHCOj (10 mL). The solution was then dried 
(Na^SO^ and concentrated in vacuo to afford 95 mg of crude product. This material was 

20 subjected to radial chromatography using a 2 mm plate eluting with 33% (v/v) acetone in 
dichloromethane and then widi 50% (v/v) acetone in dichloromefliane. These pioceduies 
afforded 81 mg (57%) of 4K4-(5<<acetylamino)methyl)-2K)xo-3<)^xazolidinyI)-2-fluorophenyl)-^ 
piperazinecaiboxylic add, mefliyl ester (23) as a white solid, mp= 177-179"C. 

25 EXAMPLE 2: 4-(4-(5-((Acetylamino)mediyl)-2-oxo-3-oxazolidinyl)-2-fluorophenyl).l- 
pipeiazhiecaiboxylicacid, ethyl ester (24) 

The same procedure as followed in Example 1, steps a-k, weie followed. Thai a 
solution of lOO mg (0.30 mmol) of NK(3-(4-(3-fluonv4-(I-pipfcrazinyl))phOTyD-2-oxO'-5- 
oxazoUdinyl)methyl)-aoetamide (23) (the product from step k above) and 50 rag (0.59 mmol) of 

30 solid NaHCOj in 2 mL acetone and 1 mL water at 0"C was treated with 35 mg (31 pL, 0.33 
mmol) of efliyl chloroformate. The solution was stirred at 0**C for 2 hours, followed by 
wanning to ambient temperature for 18 hours. The solution was diluted with 30 mL water and 
was extracted witti 40 mL ethyl acetate. The organic layer was washed witti 30 mL water and 
30 mL saturated NaHCMj solution. Drying (Na2S04) and concentntfion in vacuo afforded a 

35 white solid, lliis material was subjected to radial chromatography on a 2 mm plate, eluting 
with 2% (v/v) mettianol in chlorofonn. These procedures afforded 70 mg (58%) of 4-(4-(5" 
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((aio&tylamino)methyl)-2K>x(h3K>xazoUdinyl)-2-fiuorophenyl)-I^ add. etliyl 

ester (24) as a white solid, mp= 224-226'X;. 

EXAMPLE 3: 4-(4-(5-((Acetylamino)me%l>2K)xa-3-oxazolidinyi^haiyl)-I- 
5 piperazinecarboxylio acid, methyl ester 

Following the procedure of Sample 1 the subject compound was prepared by 
substituting 4-flu(MX)nitrobenzaie for the starting material 3,4-difluoionitrobenzene (2). 



EXAMPLE 4: N-(C2'Oxo-3-(4-(4-(phenylcart)onyl)-l-pipera2inyI)phenyI)-5- 
10 oxazolidinyl)methyl>acet8mide * 

Fbllowing the procedure of Example 2 the subject compound was prepared by 
substituting 4-fluoromtn)b^aie for the starting mateiial 3«4-difluoronitrobenzene (2). 

BCAMPLE 5: N<(3<4-(3-Huoro-4<4-(2<:yjutt3ethyl>l-piperazinyi))p^ 

15 oxazolidinyOmett^O-acetamide 

A solution of 75 mg (0.22 mmol) of N-(0-(4-(3-fluoro-4-(I-pipera2inyl))E*enyl)-2-oxo- 
S-oxazolidinyl)niethyI>aGetamide (22) (Ex. 1, Fait k.) in 5mL medianol was treated witii 13 mg 
(17 pLr 0.25 mmol) of acrylonitrile followed by warming at lefiux for 3 hours. The solution 
was cooled and amc^ttrated in vacuo* The resic&ie was subjected to radial chromatography on 

20 a 4mm plate eluting whb 5% (v/v) methanol in chloroform. These procedures afforded 84 mg 
(97%) of die desired nitrile. N-((3<4<3-Huoro-4-(4-(2-Qfanoethyl)-l-piperazinyl))phenyl)-^^ 
oxo-5-oxazolidinyI)methyl)>aoetamide, as a white solid, mp= 125-I30°C 

EXAMPLE 6: 4-(4'(5<(acetylamino)methyl>2H)xo^3'K)xazolidinyl>2-fluoroi*ienyl>U 

25 ptperazinecarboxyiic add, 2-hydn)xyethyl ester 

A solution of 20$ mg (0.25 mmol) of N<(3-(4-(3-fluon>4-(l-piperazinyl)^h^yl)-2- 
oxo-5-oxazoIidinyl)medi^)-acetamUe (22) (Ex. U Part k.) in 3 mL acetone and 2 mL water was 
treated with 21 mg (0^ mmol) of sodium bicarixjnate followed by cooling to OT!. The 
mixture was treated widi a solution of 54 mg (PJ25 mmol) of 2-b^yloxyetbyl chloroformate in 

30 2 mL of acetone. The solution was allowed to warm to ambient temperature over 22 hours, 
followed by dilution vdtii 30 mL etiiyl acetate and extraction whb water (3 x 30 mL) and 
saturated sodium bicarbonate solution (20 mL). TM solution was dried (NajSO^) and 
concentrated in vacuo to affoid a ^te solid. This material was subjected to radial 
chromatagrsqAy on a 4 mm plate eluting widi 20% (v/v) acetone in dicblorometiiane, Hiese 

35 procedures afforded 1 13 mg (ca. 100%) of die chlorofonnate, 4-(4-(5-((acetylamino)metfiyl)-2- 
oxo-3-oxazoIidinyl)-2-fbiorophenyl)-l-pq)ermnecarlx)xylic add, 2-hydroxycthyl ester, as a 
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white solid, mp= 121-123''C. A solution of this material in 5 ml methanol was treated with 35 
mg 10% palladium on carbon followed by hydiogenolysis at 1 atmospheie for 1 hour. The 
mixture was filtered through celite, washing the filter cake wth methattol. The filtrate was 
concentrated in vacuo to afford a white solid. This material was subjected to radial 
5 chromatography on a 2 mm plate, eluting with 5% (v/v) methanol in chloroibim. and then with 
10% (v/v) methanol in chlorofonn. These procedures afforded 76 mg (82%) of the 

liydroxyethyl diloroformate4-(4-(5-((acetylamino)melhyl)-2-oxo-3-oxazolidiiiyl)-2-fluoiDphenyl) 
-1-piperazinecarboxylic add, 2-hydroxyethyl ester as a while solid, mp= 203-20(S'a 



10 EXAMPLE 7: N-((3-(4-(3-Fluoro-4<(phenylcarbonyl)-l-pipenizinyI))phenyI)-2-oxo-5- 
oxazolidinyl)methyl)-aicetamide 

Following the procedure of Example 1. the subject compound, was prepared Aom 100 
mg (0.297 mmol) of N-<(3-(4-(3-fluoro-4-(l-piperazinyl))phenyl>2-oxo-5-oxazoIidinyl)melhyl)- 
acetamide (22) (Ex. 1, Part k.) substituting benzoyl dUoride for the starting material methyl 

15 chlorofonnjrte. These procedures afforded 73 mg (56%) of N-((3-(4-(3-Fluoix)-4- 

((phenylcaibonyl)-l-pipen>2inyl))phenyI)-2K)xo.5-oxazolidin3^)mctlvl)-acrtamide as a fine white 
powder, mp= 184-I8TC 

EXAMPLE 8: 4-I4-[5-[(acclylamino)metfaylh2-oxo-3-oxa20lidiivI]-2-fiuoiophenyl].l- 

20 piperazinecaitoxylic add. 2-metfaoxyeth^ ester 

A solution of 75 mg (0.22 mmol) of pperazine derivative 22 in 4 mL acetone and 2 mL 
water was treated with 21 rag (0.25 mmol) sodium bicarbonate followed by cooling to 0^ and 
addition of a solution of 35 mg (0.25 mmol) of 2-methoxyefliyl cMorofomate in 0.5 mL 
tetrahydrofunui. The mixture vras warmed to ambient temperature for 22 hours. The mixture 

25 was diluted with 30 mL ethyl acetate and was extracted with water (3 x 20 mL) and satui^Ued 
sodium bicariwnate solution (20 mL). The combined aqueous layers were extracted witfi ethyl 
acetate (2 x 20 mL) and the combined organic layers were dried (NajSO^) and concentrated in 
vacuo to afford a white solid. This material was subjected to radial chromatography on a 4 mm 
plate eluting mitlally with 20% (v/v) acetone in dicMoroinetiiane and tiien wifli 30% (v/v) 

30 acetone in didUoromefliane. These procedures afforded 92 mg (96%) of die desired compound 
as a white solid. 

EXAMPLE 9: 4-[4-[5(acetylamhio)methyl]-2-oxo-3.oxazolidinyl]-2-fluorophenyl]-l- 
piperazineacetonitiile 

35 A solution of 75 mg (0.22 mmol) of piperazine derivative 22 in 4 mL acetone and 2 mL 

water was treated widi 21 mg (0^ imnol) sodium bicartwnate. followed by cooling to 0"C. 
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The mixture was treated with 226 mg (190 pL* 3.0 mraol) of freshly distilled cMoroaDetonitrilc 
followed by wanning to ambient temperature for 60 hours. The solution was diluted witii 35 
mL ethyl acetate and extracted with water (3 x 20 mL) and saturated sodium bicaibonate 
solution (20 mL). The combined aqueous layers were extracted vrith ethyl acetate (3 x 20 mL) 
5 and the combined organic layers were dried (Na^SO J and conc^itrated in vacuo to affoixl a 
white solid. This material was subjected to radial chromatography on a 4 mm plate eluting with 
5% (v/v) methanol in chloroform. These procedures afforded 80 mg (96%) of the desired nitrilc 
as a shiny white scdid. 

10 EXAMPLE 10: (+/-^N^[[3-[444^(1.4^Dioxopentyl)-l*pipera2inyl]-3-fIuoro 
oxazolidinyljmetiiyl) Acetamide Cf- MeC0(ay2C0-, monoF, rac^c) 

The compound of Ex. IQs), above, (0.104 g) was treated with 0.041 g of levulinic acid, 
0.083 g of l-ethyl-3-(3-dimeth3danrinopropyO caibodumidc^ and 0.005 g of N,N- 
dimethyiaminopyridine fai 2 mL of pyridine, and the mixture stirred for 2 days at 2ff*C. 

15 Following aqueous extractive workup using methjd^e chloride, 0.139 g of residue was 
obtained. This was purified using medium pressure liqutd chn)matogrq}hy on alica gel, 5% 
methanol in etiiyl acetate (v/v), to give 0.118 g of a white solid, mp 148-15ff'C 

20 EXAMPI£11: N-n3-r4-[4-(I.4.Dioxopentyl)4-piperazinyl]^3^-<lifluorophenyl]-^^^ 
oxazolidinyl]methyl> Acetamide, ^)- (Y^ same as above, diF^ optically active) 

Using the same gen^ procedpre as in the above procedure to make Example 10, but starting 
witii the trifluoroacetate salt of pijperazine U-99472, prq)ared as directly below, 0291 g of the 
25 salt gave after medium pressure liquid dKomatogiaphy followed by preparative tLC (1000 pm, 
20% acetonqAnetfaylene chloride, v/v) to give 0J03 g of a foamy white solid, mp 52-56 ^'C. 

EXAMPLE 12: (+/-)-N-[[3^[4-[4.t(l-Oxo-6-oxa-7-phenyI)heptyl]-l-pipera^^ 
30 fluorophenj1]-2-QXO-5-oxazolidmylImethyl) Acetamide (Y=PhCH20(CH2)4CO-). 

Following the general procedure of above for Example 10, but substituting 5-benzyloxyvaleric 
add (0.074 g) for the levulinic acid^ 0.101 g of the compound of Ex. Ik* above, 
gave after medium pressure liquid chromatography (10% methanol in ethyl acetate) 0.130 g of 
35 the title compound, tic Rf = 024 (10% methanol in ethyl acetate, v/v). 
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EXAMPLE 13: (+/-)-N-[[3-[4-[4-(l-Oxo-5-hydroxypenlyl>l^pipera2inyl].3.fluorophe^^^ 
oxo-5-oxazolidinyl]methyl) Acetamide (V=^iiO(Cli^jCO-y 

5 The compound of Example 12, (66 mg) was dissolved in 5 mL of methanol, and the flask 
evacuated and filled with nitrogen 3 times. To the mixture was added 0.034 g of palladium 
Wack, and the flask evacuated and filled with hydrogen from a balloon 3 times. The mixture 
was stirred under hydrogen for 3 hr, then filtered dirough diatomaceous earth and washed v/ith 
methanol, and die filtrate was evaporated. This residue was triturated witii chloroform and and a 

10 white solid precipitated, this was coUeaed to give the titled compound, tic 0.07 (10% 
methanol in ethyl acetate, v/v), 171-172 C m.p. 

EXAMPLE 14: N-[[3-[3,5-Difluoro-4-[4-[5-R,SHnetliyN[(l,3-dioxa-2K)xo)cyclopentyl]n^ 
piperazinyl]phenyO-2^xo-5-oxa2olidinyl]metfayl] Ac^amide , -(SS) (Y cydic carbonate, 

15 optically active at oxazolidinone, but has racemate at cyclic carbonate, dip) 

A BOC-piperazine, dip, opdcally active compound (0.094 g) was treated with 1.0 mL of 
trifluoroacetic acid in L5 mL of methylene chloride at O^C for 50 min, then allowed to wann to 
20'*C and the volatilcs removed in vacuo to give a red oil (trifluoroacetate of U-99472), To this 
was added 0.036 g of chloromethylethylene carbonate and 0.069 g of potassium carbonate in 

20 acetonitrile, and 'fixture heatd at r^ux for one day* The mixture was filtered and 

evaporated in vi-. ^.. -o give a yellow oil. The residue was purified by medium pressure liquid 
chromatographv ar» silica gel (gradient elution with 5%-10% methanol In methylene cliloride 
(v/v), followed by prepativc TLC (7% methanol in methylene chloride) to give 0.022 g of a 
white solid, mp 106-1 1 TC. 

25 

EXAMPLE 15: N-[[3-[3.5'Difluoro^-(4-(l-oxo-2-methoxyefliyl)-l-pipera2inyl]phenyI].2-oxo-5- 
oxazolidinyljmethyl] Acetamide, (S)- (Y ^ MeOCHjCO-optically active, dip) 

To a solution of the trifluoroacetate salt of piperazine (0.192 g) In 3 mL of methylene 
cliloride and LO mL of triethylamine under nitrogen at (fC was added 0.071 g of methoxyacetyl 
30 chloride. The mixture was stirred at O^C , then woriied up by aqueous extraction using 
methylene chloride. The organic layer was dried (MgSO*) and concentrated to 5-10 mL, and 
cooled, the solids wetp collected and recrystallized from ethyl acetate to give 44 mg of a white 
solid, mp 239-24rC 

35 EXAMPLE 16; (+/-)-N-[[3^[4-[4'(N-carbobenzyloxy)-2-amino-l-oxo-ethyl>I-pip^ 

fluorophenyI]-2-oxo-5-oxazolidinyl]methyll Acetamide (Y= PhCHjO^CNHCttjCO- racemic. 
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monoF) 

To the compound of Ex. Ik (OJIS g> was added 0.08S g of N-carbobenz^oxyglycine in 
4 mL of t^rahydrufunin and 2 mL of water, Oien the pH was adjusted to about 4 with the 
addition of 3N hydiocWoric acid, the 0.203 g of I-emyI-3-(3-dimethylamniopiDpyl) 
5 caitiodiimide was added. The mbctuie was stined at 20*0 for 1 hr, then additional 0.101 g of N- 
carbobenzyloxyglycine and 0225 g of l-ethyl-3-{3sliniethyiaminopiopj4) carbodiimide were 
added* and the pJ was adjusted fiom 3 to between 4 and 5 with the addition of 2 N sodium 
hydroxide, and the mixture stirred overnight After extractive aqueous wotlaq) with ethyl acetate, 
the organic layers were concentrated and the residue was purified by concentration finom 
10 methylene chloride and m^hanoU then trituration with methanol to give 0.042 mg of a white 
solid. mp=189-19rc 

EXAMPLE 17: (S)-N-[[3-[4-I4-(cyanomeftyl)*l-pipenizinj1]-3-fluoiophenyl]-2-oxQ-5- 
oxazolidmyllmetbyl-acetanude: (U-97665) 
15 The following steps demostrate the preparation of a mono-F substituted product of the 

taivention. 

(a) (S)-4-[4-[5-(hydn)xymethyl>2-oxo-3-oxazolidinyl]-2-fluorophenyl]-l- 
piperazinecarboxylic acid, 1,1-dimethylethyl ester (2): 

A solution of 7<5g(I7.5mmol) of the CBz derivative 1 in 240ml of tetnihydrofuran at - 

20 78°C was treated with 12.0mL (L6M, 19.25mmol) of n-butyllithium in hexane dropwise over 
ca. 3 min. The solution was stirred at -78°C for 3Qmin, followed by addition of 2.78g{2.73mL, 
19.2Smmol} of neat R-(-)-glycid^ butyrate dropwise over ca, 5 niin followed by wanning of the 
solution to O'^C and then eventually to ambient temperature for 18h. The mixture was diluted 
with dichloromethane and extracted with water and saturated aqueous sodium chloride solution. 

25 The organic layer was dried (NajSOJ and concentrated in vacuo to afford a gummy residue. 
This material was recrystallized from hot ethyl acetate with some hexane added, to afford 
6.4g(93%) of the desired product, mp 13a.5-133"C. 

0>) (S)-4-I4-[5<methanesuIfonyloxymethyl)-2-oxo-3K)xa20lidinyl]-2-fluorDphenyll^ 1- 

30 piperazinecaiboxyiic acid, IJ-dimethylethyl ester (3): 

A solution of 2.88g(7.28mmol) of the alcohol 2 in 32mL dichloromethane at 0"C was 
treated with L29g(1.77niL, 12,7mmol) of triethylamine followed by addition of 1.04g(0J0mL, 
9.10ipmol) of methanesulfonylchloride. The solution was stirred at 0°C for 15imn, followed by 
dilution with dichloromethane and extraction with water. The solution was dried (NaiS04) and 

35 concentrated in vacuo to afford 3.4g(98%) of the mesylate 3 as a light pink solid Oiigh 
resolution mass spectrum: calcd for C^^^Wo'S: 473.1632, found: 473.1631), sufiicienUy 
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(c) (S)-4-[4-I5-(azidomethyl)-2H>xo-3H3xazolidinyl)-2-fiuorophenyl]-l-piperazin^ 
acid, 1,1-dimethyl^y] ester (4): 

5 A solution of the 16.8g(35.5inmol) of the mesylate 3 in 400mL of dimethylfoimamide 

was treated with 11.5g(I77^iimiol) of sodium azide followed by wanning at 6(fC for 161l The 
solution was diluted with cihyl acetate and extracted with water The organic layer was dried 
(NajSOJ and cOTcentrated in vacuo to afford 14.9g(100%) of the azide 4 as a light yellow solid, 
mp 101-104T, sufficiently pure for further use. 

10 

(d) (S)-4-[4-[5-[(acetylamino)methyl]-2-oxo-3-oxazolidinyl)-2-fIuorophenyl]-l^ 
pjperazinecarboxylic acid, M-dimethylethyl ester (5): 

A solution of 14.92g(35,5inmol) of the azide 4 in 2000mL of ethyl acetate was treated 
with 2g of 10% palladium on caibon followed by hydrogenadon at one atmosphere for 24h. 

15 The flask was flushed with nitrogen, followed by sequential addition of 14.0g(14,4nil, 

177,5mmol) of pyridine and 9.1g(8.4mL. 88.8nimol) of acetic anhydride. The mixture was 
stirred at ambient temperature for 72h, followed by filtration through celite. The filtrate was 
extracted with water, IN copper sulfate solution, dried and concentrated in vacuo to afford a 
tan solid. This material was purified by silica gel chromatography to afford 12.7g(82%) of the 

20 product 5 as a powdery white solid, mp 153-r59X;, 

(e) (S)-N-[[3-[4^[3'-fluoro-4-(l-piperaziny0]phenyl]-2-oxo-5K)xazoldinyJ]meth^^ 
35mL of trifluoroacetic acid at (TC was treated with 5.0g(l L46mmol) of the Boc- 

derivative followed by wanning to ambitttt temperature over Ih. The solution was concentrated 
25 in vacuo to afford a residue which was dissolved in water and stirred with 125mL of AG1-X8 
(OH' foraa) ion exchange resin for 2.51l Tlie rc^n was removed by filtration, washed with 
water, and the combined filtrates were freeze-dried to afford 2.7g(69%) of the desired title 
compound as a white fluffy solid, mp 73-76^C. 

30 (f) (S)-N-[I3-[4^[4Kcyanomethyl)-l-piperazinyl]-3-fluoiophenyl]-2-oxo-5- 

oxazolidinyl]m^yl*acetamide: 

A solution of 2.42g(7.2mmol) of the above compound (e) in 242mL acetone and 74mL 

water was cooled to O^'C and treated with L20g(14.4mmol) of sodium bicarbonate, followed by 

addition of 26-2g(22.0mL, 0.35mol) of chtomacetonitrile. The solution was then wanned to 
35 ambient temperature for 36h. Hie mixture was then diluted with ethyl acetate and extraaed 

witii water and saturated sodium chloride solution. Drying (NajSOJ and concentration in vacuo 
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afforded and off-while solid wbidi was pfurified by silica gel chiomatography eluting with a 
methanot-chloiDfonn solvent syst^. These procedures afforded 2.2g(S2%) of the tille 
compound as a fiti% white solid, mp 166-167°C. 

5 EXAMPLE 18: P)-N-[I3-[4-[4-(cyanomethyl)-l-piperazinyl>3,5-difluorophenyl]-2-oxo-5- 
oxazolidinyl]methyI*acetamide: 

Following the procedure for preparation of Example 17, substituting difluoro piperazine 
derivative ((S)-N-n3-[3J-difluoiio-4-(l-piperazinyl)phenyl]-2-oxo-5-5oxazolidi^ 
acetamide) for monofluoro derivative Ex. 17(e), the title compound was obtained as a white 
10 powder, 150-154"C 

EXAMPLE 19: (±)-N-[I3-I4-[4-^'<yaiM)ethyl)-l-piperazinyl>3-fluorophenyl]-2^ 
oxazoIidinyl]methyl>acetamide: 

A solution of 75mg(0,22mmol) of a racemic of Ex. 17(e) in 5mL methanol was treated 
15 with 13mg(17pL, O^mmol) of acrylonitrile followed by wanning at reflux for 3h. The 

solution was concentrated in vacuo. The residue was subjected to radial chromatography eluting 
with 5%(v/v) methanol in chloroform. These procedures afiforded 84mg(97%) of the title 
compound as a v*ite solid* mp 125-13(f C 

20 BCAMPLE 20: (±)-N-|I3-[4-[4-Ci-cyano-2^propyl)-l-piperazinylI-3-fluoroph^^ 

oxazolidinyI]mediyl-ac^anude: 

A solution of 7Smg(0^mmol> of racemic Ex. 17(e) in ImL dry acetonitrile was treated 

sequentially with 3mg(0.03mmol) anhydrous zinc diloride, 26mg(33pL, 0.45nmiol) diy acetone. 

and 44mg(S9)iL, 0,4Sxnmol) trimethylsilylcyanide. The solution was warmed at reflux for I8h, 
25 followed by diludon with ethyl acetate and extraction with water. Drying (Na^SOJ and 

concentration in vacuo afforded a tan soUd viiiich was subjected to radial chromatography 

eluting with 5%(v/v) m^hanol in dichloromethane. These procedures afforded 36mg(40%) of 

the title compound as a white soIid« mp 139-143''C 

30 EXAMPLE 21: (S)-N-[[3-[4-[4<4-cyanotetraliydropyran-4-yl)-l-piperaz*myl]-3-flu^ 

oxo-5-oxazoIidinyl]methyl-acctamide: 

A solution of 50mg(0.15mmol) of Ex. 17(e) in 2mL dry acetonitrile was treated 

sequentially widi 3mg(0.0:&mnol) anhydrous zinc chloride, 30mg(2gpL, 03Qmmol) 

tetrahydropyran-4-one, and 29mg(40pL, 0.30mmol) trimethylsilylcyanide. The solution was 
35 warmed at reflux for 30h, followed by dilution with ethyl acetate and extmction with water. 

Drying (Na2S04) and concentration in vacuo afforded a light yellow solid. This material was 
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subjected to radial chromatography eluting wi(n a methaiiol-dichloromethane solvent system. 
These procedures afforded 24mg(36%) of the tide compound as a white solids mp 134-I37"C. 

EXAMPLE 22: (±>N-{[3-I3-fluoro-4-(4-fonnyH-piperazinyl)phenyl]-2-oxo-5- 

5 oxazolidiriyl]methyl]-Acetamide: 

A solution of 0.250g(0.267mmol) of racemice Ex. 17(e) in 4mL THF and 2mL water 
was treated with llmg(9fiL, 0.243mmol) of formic acid and adjusted to pH4.5 using O.IN 
aqueous hydrochloric acid. The mixture was then added at once to 153mg(0.80mmol) of l-ethyl- 
3'(3-diraethylaminopropyl)carbodiimide hydrochloride in ImL water with stirring at ambient 

10 temperature and the mixture adjusted to pH 4^ using 2N sodium hydroxide and O.IN 

hydrochloric acid. After stirring about 1 hour, additional carbodiimide(100mg,0,53mmol) and 
formic acid(30mg,0.80mmol> were added with srirring at ambient temperature for 16h. The 
mixture was diluted with water and extracted with ethyl acetate. The 0]:ganic layer was 
subsequently extracted with saturated sodium bicarbonate and saturated sodium chloride 

15 solutions, dried(Na2S04) and concaitrated in mcuo to afford a white solid> This material was 
subjected to silica gel chromatography elutiog with a methanol-methylene chloride system to 
afford a094g(97%) of the title compound as a white solid, mp I9(K193.5"C. 

EXAMPIB 23: (S)-4^[4.[5-[(Acelylamino)methyl].2K)xo-3K)xazolidiae)]^2-fluoroph^^ 

20 piperazinecarboxylic acid methyl ester: 

A solution of Ex, 17(e) in 22mL acetone and 1 ImL water was treated with 
150mg(1.80mmol) of sodium bicarbonate and cooled to O^C followed by addition of 
0.170g(0.14mL.1.80mmol) of methyl chlorofonnate. After 2h, the mfacturc was diluted with ethyl 
acetate and extracted with water and saturated sodium chloride solutioa Diying (Na^SOJ and 

25 concentration in vacuo afforded a white solid which was purified by silica gel chromatography 
eluting with an acetone-methylene diloride system. These procedures afforded 0.494g(77%) of 
the title compound as a white solid, mp 179.5-1 82*'C. 

EXAMPLE 24: (S)-4-[445-[(Ace^lamino)methyl]-2K)xo-3^oxazolidine))-2,6^fluorophenyl]'|. 
30 piperazinecarboxylic acid methyl ester 

Following the procedure for preparadon of Ex. 23, substituting difluoropiperazine 7 for 
Ex. 17(e), the title compound was obtained as a white powder, mp 175-178*^:. 
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EXAMPLE 25: (±)-N-[[3-[4-I3-fluoro-4-[(phenylcaibonyl)-l-piperazhiyl]]pheny|J-2-o«^^ 
oxazolidinyl]methyl}-acetamide: 
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Following the procedure for preparation of Ex. 23 (using racttnic Ex. 17(e), and 
substituting benzoyl chloride formethyfchlorofonnate, the title compound was obtained as a 
white powder, mp 184-187''C. 

5 EXAMPLE 26: (±)-4-[445-[(Acetylamino)methyl]-2-oxo-3--oxazolidine)]-2-fl^^ 
pipCTazinecarboxylic acid, 2'^methoxyethyl ester: 

A solution of 75mg(022mniol) of monofiuropiperazine derivative Ex. 25 in 4mL 
acetone and 2niL water was treated with 21mg(0.25mmol) of sodium bicarbonate followed by 
cooling to O'^C The solution was the treated with a solution of 35mg(0^nimol) of 2- 

10 methoxyethyl chloiofonnate in 0.5mL tetrahydroftiran. The solution was then wanned to 
ambient temperature for 22h. The solution was diluted with ethyl acetate and extracted witti 
water, saturated sodium bicarbonate solution, and saturated sodium diloride solution. The 
organic layer was dried (Na^SO^) and concentrated in vacuo to afford a white solid. This 
material was subjected to radial chromatography eluting with an 3Q%(yfv) acetone- 

15 dichlorom^ane. These prDcedures afforded 92mg(96%) of the title cOTipound as a white solid, 
mp 166-167^0. 

EXAMPLE 27: (S)^[4-[5-[(Acetylainino)metiiyl]-2^oxo-3^xa20lidHie)]-2,6^^ 
pipeiazinecari)oxylic acid, 2-m^oxyettiyl ester: 
20 Following the procedure for the preparation of Ex. 26, substituting difluoropiperazine 7 

for Ex. 17(e), ttie tifle compound was obtained as a white solid, ntp 154*5- 1 56^X1 

EXAMPLE 28: (±)-4-{4-(5-[(acetyiatoino)metiiyl]-2-ox<)^3-oxazolinyl-2-fluon)phe^^^^ 

25 piperazinecatboxylic acid, 2-(phenylmettioxy)ettiyl esten 

A solution of 208mg(a25mmol) of Ex. 25 in 3mL acetone and ^Ttii. water was treated 
wifli 2Img(0.25mmol) of sodium bicarbonate followed by cooling to (fC. The mixture was 
treated with a solution of 54mg(025mmol) of 2-(phenylmethoxy)ettiyl cMorofonnate in 2mL 
acetone. The solution was wanned to amMent temperature for 22h, followed by dilution wMi 

30 ethyl acetate and extmctim with water and saturated sodium bicarbormte solution. Drying 
(Na^SOJ and concentration in vacuo afforded a white solid wtich was subjected to radial 
chromatograjrfiy eluting with 2Q%(v/v) acetone in dichloromethane. These procedures afforded 
I13mg(100%) of tiie titie con^)Ound as a white solid, mp 12I-123°C, 

35 EXAMPLE 29: (S)4-[4-[5-[(acetylamino)metiiyl]-2-oxo-3-oxa20linj1-2,6-difluorophenyl]^^ 
piperazineearboxylic iacid, 2-(pheiq^lraettioxy)ettiyl ester 
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Following the procedure for preparation of Ex. 28, substituting difluoropiperazinc 7 for 
Ex. 17(e), the title compound was obtained as a white solid, mp 108-1 l(yc. 

EXAMPLE 30: (±)^[4-[5-[(acetyIamino)methyl]-2-oxo-3-oxazollnyI-2,6- 
5 difiuorophenyl]-l-pipenizinecarboxylic acid, 2-hydroxyethyl ester 

A solution of I13mg of Ex. 28 in 5mL methanol was treated with 35TOg 10% palladium 
on carbon followed by hyrogenation at atmospheric pressure for Ih. Tlie mixture was filtered 
through celite, washing ttie filter cake with methanol. Hie filtrate was concemmted in vacuo to 
afford a white solid. This material was purified by radial chFc»natography eluting with a 
10 methanol-chloiofoim solvent system. These procedures afforded 76mg(82%) of the title 
compound as a vAiite solid, mp 203-206''C. 

EXAMPLE 31: IS-(R)]-N^I[3-[34'difluoro-4-[4'[{letrahydro-2-furanyl)carbonyI]^ 
pipcra2inyl]phenyI]-2K)xo-5K)xazolidinyl]methyl]-acetamide: 

15 A solution of I00mg(0,28mmol) of difluoropiperazine derivative ((S>N.[[3-[3,5- 

difluoro-4Kl-piperazmyl)phenyl]-2-oxo-5-5oxazolidinyl]methyl-acetamide)^ 
144mg(1.2Smmol) of (R)-2-tetnihydorfuranoic acid in 4mL tetrahydrofuran and 2mL water was 
adjusted to pH 4.5 by addition of 2N NaOH solution. This solution was treated with a solution 
of 32teig(L69mmol) of l-ethyU3"(3-dimethylamJnopn)pyl)carbodiimide hydrochloride in 2niL 

20 water. The solution was then maintained at pH 4.6 by addition of 2N NaOH solution while 
stirring at ambiwt temperature for LSh, The solution was diluted with water and extracted witii 
ethyl acetate. The combined oigamc layers were dried (Na2S04) and concentrated in vacuo to 
afford a tan solid which was subjected to radial chromatography elutiog witfi a methanol- 
dicliloromethane solvent system. These procedures afforded J06mg(83%) of the tide compound 

25 amide as a white solid, mp 198-200°C. 

EXAMPLE 32: (J)-N-[[3-[3,5-difiuoro^[4.[2-(l-piperidinyl)ethyl]-l. 
piperazinyI]phenyl]-2-oxo-5K)xazolidinyl]methyl]acetamide. 

The following demonstrates the preparation steps for difiuorointermediates of the 
30 invention. 

(a) 2,6-difluon>-4-nitrobenzene(trifluorometiiane)sulfonaie. 

2,fr-Difluoro-4-^nitrophenoI (31.55 g, 180.19 mmol) was combined wifli CHjCl^ (300 
mL) and pyridine (29.15 mL, 360.38 mmol). The resultant slurry was cooled to 0 in an ice 
bath and tficn treated dropwise with triflic anhydride (31.8 mL, 189,2 mmol) over a period of 45 
35 minutes. The reaction was allowed to stir at 0 for two.hours and then it was stored in the 
refrigerator (5 **C) overnight- The reaction was determined to be complete by TLC (15% 
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EtOAcyhexane* UV short wave). The reaction mixture was concentrated under reduced pressure, 
and then treated with both H^O (50 mL) and EtOAc (50 mL). This mixture was transferred to a 
separatory fimnel with more EtOAc (100 mL) and washed with IN HCl until the washings were 
acidic (2 x 100 mL). The aqueous phases were back-extracted with EtOAc (2 x 200 mL). Tlie 
5 combined EtOAc extracts were combined and then washed again with IN HCl (400 mL) and 
once with brine (400 mL). The organic phase was dried over anhydrous Na2SO^, filtered and 
then concentrated to yield 54092 g of a led-gold oil. Although the oil was pure by NMR, it 
was combined with crude products iioin two other runs and chromatographed over silica gel 
(550 g) packed with 5% EtOAc Elution with 2 L each of 5% EtOAc and 10% EtOAc afforded 
10 a 95% overall yield of the title compound as a pale yellow oil with HRMS (M*) calcd for 
C7H2F5NO5S 306.9574. found 306.9590. 

(b) K/er^butjOxycarbonyl)-4-{2,6-difIuo^o-4-nitrophetlyl)piperazine. 

A solution of 2,6-difluoro>4-mtrobenzaie(trifhioromethane)$ulfonatc (55 g, 179 mmoi) 
15 in dry DMF (275 mL) was treated with l-(/ert4)utoxycarbonyl)piperazine (45.71 g, 250 mmoO- 
The resultant clear yellow solution turned orange upon the addition of N,N- 
diTa)propylethylamine (47 mL, 269 mmol). The reaction was heated to reflux for 15 hours 
under N^. The reaction was determined to be complete by TLC (30% EtOAq/hexane, UV short 
wave). The reaction mdxmre was concentrated to dryness and combined with the crude product 
20 of another reaction for purificatioa The crude material was dissolved in hot CHjCIj (420 mL; 
some solids unrelated to the product did not dissolve) and then chromatognq>hed on three 
separate columns (2 columns with 750 g silica gel, padced with CHjClj. loaded with 180 mL 
material, and eluted with 1 L each of 1-5% EtOAc/CHjCl^; one column witli 250 g silica geU 
packed with CH^C^, loaded with 60 mL compound, and eluted with 2.5 and 5% EtOAc/CHiCU) 
25 to give an 87% yield of the title compound as an orange solid with HRMS (M*) calcd for 
Ci^i^J^^O^. 343.1343, found 343,1358. 

(c) l-(^e^^butoxycaIbonyl)-4-[2,6-diiluor(>-4-^nzyloxycarbonyI) aminophenyljpiperaztne. 
The H^«"^butoxycaibonyl>4-(2,6-difluoio-4-nitrQphenyl)piperazine (44.7 g. 130 mmol) 

30 was dissolved in 20% THF/MeOH (600 mL) in a 2 L flask. Ammoninm foraaate (41 g, 65 1 
mmol) was added poitionwise, followed by 10% Pd-C (L12 g, 2S weight %), widi cooling in 
an fee bath. When the addition was completed the ice bath was removed. The fiaslk became 
slightly wami^ and the yellow color dissqppeaied. The reaction was found to be complete by 
TLC (30% EtOAc/hexane, UV short wave) in 15 hours. The reaction mixnire was filtered 

35 through Celite (washing the filter cake vrith 500 mL MeOH). The filtrate was concentrated 
under reduced pressure to give a solid whidi was then treated widi 1 L EtOAc and 500 mL 
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HjO. The layers were separated and then the oiganic layer was washed again with HjO (500 
mL) and once with brine (500 mL). The aqueous portions were back-extracted with more 
ElOAc (2 X 300 mL). The combined organic extracts were dried over anhydrous NajSO^* 
filtered and concentrated to yield a yellow solid (40.8 g) which was immediately dissolved in 
5 diy DMF (500 mL) and cooled to -20 ^^C (ice/MeOH bath) under Nj. The solution was treated 
widi N,N-dimefliylaniline (20.6 mL, 163 mmol), followed by the dropwise addition of of benzyl 
cliloroformate (2L5 mL, 143 mmol). The ice balh was allowed to dissipate overnight The 
reaction was determined to be complete by TLC (30% EtOAc/hexane, UV short wave). The 
mixture was concentrated down to a yellow oil» dissolved in 1 L of EtOAc, and washed widi 
10 HjO (500 mL) and brine (500 mL). The aqueous portions were back-extracted with more 
ElOAc (2 x 300 mL). The combined organic extracts were dried over anhydrous Na^SO-i, 
filtered and concentrated to yield a yellow solid. The cmde material was reciystallized from hoi 
EtOAc/hexane to aflbid 39.11 g (67%) of the title compound as a pale yellow ciystalline solid 
with mp 17 1-172 ^C. 

15 

(d) (3-(3,5-difluOio-4-[4-(fdr/-butoxycarbonyl)- l-piperazinyl]phenyl]-2-oxo-5- 
oxazolidinyl]methanoL 

The l-(^e7t-butoxycaibonyl)-4-[2,6-difiuoro-4- 
(benzylbxycaibonyl)aminophenyllpiperazine (14.05 g, 31 mmol) was dissolved in dry THF (150 . 

20 mL) and then cooled to -78 (dry ice/acetone). The reaction was next treated with with n- 
BuLi (2L6 mL, 35 mmol) dr<9wise over a 25 minute period. The reaction was allowed to stir 
at -78 **C for 30 minutes and then (/?)-(-)-glycidylbutyrate (4.89 mL, 35 mmol) was added 
dropwise over 7 minutes. The reaction was maintained at -78 ""C for an additional 15 minutes 
and then flie bath was removed, allowing the reaction to slowly warm up to room temperature 

25 overnight. The reaction was determined to be complete by TLC (5% MeOH/CHClj, UV short 
wave). The reaction mixture was diluted with 500 mL CHjCl^ and then washed with boUi H^O 
(3 X 300 mL) and brine (300 mL). The aqueous portions were back-extracted with more 
CHjClj (3 X 400 mL). The combined organic extracts were dried over Na2S04. filtered and 
concentrated to give a creamy yellow solid. The crude solid was puriified by recrysiallization 

30 from hot EtOAc/hexane to give 1 L063 g (85%) of the title compound as a white solid witli mp 
164-166 X. 

(e) [ [3-[3,5-difIuOro-4-[4-(rcit-butoxycarbonyl)- 1 -pipcnizinyl]phenyl]-2-oxo-5- 
oxazolidinyl]methyl]-;^toluenesulfonate. 

35 The [3-[3,5-difluoro-4-f4-(/m-buK)xycarbonyl). 1 -pipera2inyi]phenyl]-2-oxo-5- 

oxazolidinyljmethanol (242 g, 59 mmol) was dissolved in pyridine (110 mL) and then cooled lo 



wo 93/23384 PCT/US93/03570 

-28- 

0 °C (ice bath). FresWy rccrystalized p-toluenesulfonyl cWoride (13.4 g, 70 nraiol) of was 
added and the reaction was allowed to stir at 0 for 2.5 hours under Nj. The flask was then 
stoppered and stored in the refiigerator (5 **Q overnight The reaction mixture became a pale 
pink slurry, T1.C revealed that some alcohol still remained. The reaction mixture was treated 
5 with additional p-toluenesulfonyl chloride (L12 g, 5,85 mmol), catalytic 4- 

(dimethylamino)pyridine, and 2&mL of dry CK^Cl^ to facilitate stirring. After 4 hours at 0 
the reaction was found to be complete by TLC (5% MeOH/CHjClj* UV short wave). The 
mixture was added to 750 mL ice water and the predpitated product isolated via suction 
fdtnition, washmg it with both water (1 L) and eflier (500 mL). After drying in vacuo, 29.921 g 
10 (90%) of fte title con^xHuid was obtained as white solid with mp 150.5-151.5 "^C. 

(1) [[3-[3^^Mfhloro^[4'(fer^butoxyca^bonyl>-l-p^pe^azirvI]I^^ 
oxazolidinyl}methyl]methanesulfonatei 

The t3-[3,5-dinuoro-4-[4-(terr-butoxycatbonyl)-l-piperazin^^ 

15 oxazolidinyl]methanoi (3.831 gr 9.27 mmol) was dissolved m OajClj (40 mL). cooled to 0 
and treated with triethylamine (1.74 g, 2.4 mL, 17,22 mmol) under N^. Methanesulfonyl 
chloride (1.48 g, 1 mU 12-92 mmol) was slowly added over 1 min, TLC analysis (20% 
aoeton^CI^Cl^ after 05 h revealed the reaction to be complete. The reaction mixture was 
diluted with CJIaClj (200 mL) and washed with water (3 x 50 mL) and brine (50 mL), dried 

20 over NasSO^, filtered and concentrated in vacuo xo ftimish the tide compound as an off-white 
solid wthHRMS (W) calcd for C^^FJ^^O^ 491.1538, found 491.1543. 

(g) [[3-[3^-difluoro-4-[4-(fm-but03^ari3onyl)-l -piperazinyl]phenyl]-2-^^ 
oxazoIidinyl]metiiylJazide. 

25 The t[3-t3^-difluoto-4-[4-(te/t-butoxycarbonyl)-l-pipera2toyl]phenyl]-2K)xo-5- 

oxazolidinyl]methyll*p-(oluenesulfonaie (29,661 g, 52 mmol) was dissolved in dry DMF (125 
mL) and then treated with solid NaN, (10.19 £» 156 mmol) at room tenqierature. The inaction 
was heated to 60 '*C for three hours and ttien allowed to cool to room temperature overnight 
under Nj. The reaction was found to be complete by TLC (30% EtOAc/hexane, mn twice. UV 

30 short wave). The reaction mixture was concentrated in vacuo to give a cream colored solid. 
The crude product was dissolved in 600 mL EtOAc and then washed with both H^O (2 x 500 
mL) and brine (500 mL). The aqueous portions were back-exttacted with more EtOAc (2 x 400 
naL), The combined organic extracts wwe dried over Na2S04, filtered and concentrated in vacuo 
to yield 22.41 g (91%) of the titie compound as a pale yellow solid with mp 115-1 17 

35 ^ploying essentially identical conditions, the corresponding mesylate was converted tu 
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(h) N-[r3-[3^-dmuon]H4-I4-(/er/-butoxycarbonyI)- 1 -piperazinyllphenyI]-2-oxo-5- 
oxazolidinyl]methyl]aoetainide. 
5 The r[3-[3,5-4ifluoro-4-[4-(fm-butoxycarbonyl>l-piperazinyl]p^ . 

oxazoIidinyl]mediyl]a2ide (22.4 g, 31 mraol) was dissolved in 1 L of EtOAc and then degassed 
ttirce times with N^. Next, 10% Pd-C (4.48 g. 20% by weight) was added and the solution was 
degassed again three times (with N^) before replacing the atmosphere with (balloon). After 3 
hours, the reaction was determined to be complete by TLC (20% MeOH/CHOs, U V short 

10 wave). At this point, pyridine (8.26 mL. 102 mmoi) was added, followed by treatment with 
acetic anhydride (9.64 mL, 102 mmol). The reaction mixture was allowed to stir overnight at 
room temperature. The reaction was found to be complete by TLC (20% MeOHyCHClj, UV 
short wave). The reaction mixture was filtered ttrough celite (the filter cake was washed witli 
500 mL EtOAc), the filtrate concentrated down to approximately 600 mL, and washed with H3O 

15 (2 X 500 mL) and brine (500 mL). The aqueous portions were back-extracted with more EtOAc 
(2 X 500 mL). The combined organic extracts were dried over anhydrous Na2S04, filtered and 
concentrated to give a yellow solid. Recrystallization of the crude product from hot CHCI3 and 
hexane afforded 19.167 g (83%) of the tide compound as a white solid with mp 177-179 

20 (i) N-[[3-[3»5Klifiuon)-4-(l.piperazinyl)i*enyl].2-Qxo-5-oxazolidinyl]methyl]aceU^ 
The N-([3-[35-dlfluoio^[4-(/i?n-butoxycarbonyl> 1 -piperazinyl]phenyl]-2-oxo-5- 
oxa2olidinyl]methyl]acetamide (1.00 g, 2.20 mmol) was dissolved in CUfil^ (6 mL) and cooled 
to 0 "C with an ice baih. Trifiuoroacetic acid CO mL) was added, the cooling bath removed, 
and the reaction mixture allowed to warm to ambient temperature over 1 Iv The reaction 

25 mixture was flien concentrated in vacuo arid the residue dissolved in H2O (15 mL). The 
resultant soluti<m was added to Bio Rad AG-1-X8 ion exchange resin (12 mL; OH" forai, 
washed with HjO until neutral), additional H^O (5 mL) was added, and the mixture stirred for 
10 min. The mixture was then filtered and the resm washed with additional H2O (3x5 mL). 
Tlie aqueous filtrate was lyophilized to give 0.559 g (72%) of the title compound as a white 

30 solid with mp 108-1 12 ^'C (dec). 

G) (S)-N-r[3-[3,5-4ifluoiD-4-[4-t2<l^)iperidinyI)ethyl]-Upiperazinyl]phenyl]-^^ 
oxazolidihyt]methyI]acQtamide. 

A mixture of (S>N-[[3-[3.5-difiuoro^l.piperazin)i)phenyl]-2-oxo-5- 
35 oxazolidinyl]mefliyl]acetamide (0200 g» 0,565 mmol). K2-chloroethyl)piperidine 

monohydrochloride (0.125 g, 0.678 mmol) and potassium carbonate (0.478 g, 3.39 mmol) in 
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acetonitrfle (10 mL) was healed to leflux for 1 J h. The reaction mixture was oooled to atobieni 
temperatoe and concentrated m vacuo. Th& residue was triturated with dichloromethane. the 
solids filtered off, and the filtrate conoentraied in vacuo to furnish an off-white solid (0.248 g). 
Thfe crude maroial was chromatographed over silica gel (5 g), eluting with 5% and then 109? 
5 methanoVcWorofoim, to afford, after concentration of appropriate Iractions. 0.137 g (52%) of 
the tide compound as an off-white solid with mp 198-200 "C. 

EXAMPLE 33: (5)-N-[[3-P-fIuoro-4-[4-[2-(I-piperidinyI)ethylI^l-p^ 
oxo-5-oxazolidinyI]methyIIacetamide. 

10 A mixture of (Ji)-N-t[3-[3-fluoro-4.(|.piperaanyl)phenyl].2-oxo-5- 

oxazolidinyl]methyi]acetamide(0J200 g, OJ95 nunol), l-a-chloro^yl)piperidine 
mon(*iydrochloride (0.131 g, 0.7J4 mmol) and potassium carbonate (0.493 g, 3.57 mmol) in 
acetonitrile (12 mL) was heated to reflux for 1.0 h. The reacdon mixture was cooled to ambient 
temperature and concentrated in vacuo. The residue was triturated wift didiloiomethane, tlie 

15 soIid& filtered off, and the filtrate concentrated tn vacuo to ^ve die crude product (0.308 g). 
This crude matMial was chranatographed over silica gel (5 g), elutmg widi 5% and then 10% 
metfianol/chlonrform, to afford, after concentration of appropriate fractions, 0.192 g (72%) of 
the title compound as an off-whiie solid with mp 169-170 ''C. 

20 EKAiAPlE 34: * (S)-N-II3-r3-fluon)-4-[4-[2K4-morpholinyI)elhyl].N^^^ 
2-oxo-5-oxazolidinjdlmethyI]aoetamide, 

A mixture of (5)-N^f3-[3-fIuoro^(l-piperazinyI)phenyl]-2-oxo-5- 
oxazoUdinyI]methyl]acetamide (0.200 g, 0J95 mmol), 4-(2-chloroelhyl)moiphoIine 
hydrochloride (0J33 g, 0,714 mmol) and potassium carbonate (0.493 g, 3.57 mmol) in 

25 acetonitrile (12 mL) was healed to reflux for 1,0 h. Tlie reaction mixture was cooled K> ambient 
tempaaturc and concentrated in vacuo. Hie residue was triturated with didiloromethane, the 
solids filtered off, and the filtrate concentrated in vacuo to give an amber gum (0.201 g). This 
crade material was chromatogfsphed over silica gel (5 g), eluting with 5% and then 10% 
methanol/dilorofotm, to afford, after concentration of appropriate fractions, 0:129 g (48%) of 

30 the title compound as an off-white solid with mp 150-151^ **C. 

EXAMPLE 35: (S)-N-[r3-[4.[4^[2<diethylamino)elhyI]-l-piperazinyl]-3-fluorop^ 
oxo-5-oxazolidinyI]methyI]acetamide^ 

A mixture of (5)'N-I[3-[3-fluoro-4KIi)ipera2inyI)i4ienyI]-2^oxo-5- 
35 oxazolidinyl]methyl]acetamide (0.200 g, 0.595 mmol), 2.diethyIaminoethyI chloride 
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hydrocMoride (0,123 g, 0,714 mmol) and potassium cartionate (0.493 g, 3.57 mmol) in 
acetonitrile (12 mL) was heated to nsflux for 1.0 h. The reaction mixture was cooled to ambient 
tonperature and concentrated in vacuo. The residue was triturated with dichloromelhane, the 
solids fUtered off, and the filtrate concoitraited in vacuo to give an off-white gummy solid 
5 (0241 g). This ciude material was chromatogn^hed over silica gel (5 g), eluting with 5% and 
then 10% mdhanol/diloioform. to afford, after concentration of impropriate ftactions. 0.159 g 
(61%) of the title compound as an off-white solid with mp 131-133 °C. 



EXAMPLE 36: (S)-N-[[3-(3-fluoro-4-[4-(2.methoxyethyl). 1 .piperazinyl]phaiyl]-2-oxo-5- 

10 oxazoiidinyl]mellQ'l]acetamide. 

A mixture of CS)-N-[[3-[3-fluoro-4-(l.piperazinyl)phenyl]-2-oxo.5- 
oxazolidinyljmeaiyljacetamide (0.450 g. 1.34 mmol), 2.chloroethyl methyl ether (1.220 mL. 
13.40 mmol) and potassium carbonate LI 10 g, 8.04 mmol) in acetonitrile (25 mL) was heated 
to rrflux for 24 h. The reaction mixture was cooled to ambient temperature and concentrated in 

15 vacuo. The residue was triturated with dichloromethane, ttie solids filtered oif, and the filtrate 
concentrated in vacuo to give a yellow foamy solid (0.326 g). This crude material was 
chiomatognq)hed over silica gel (25 g). eluting with 1%. 3%, and thai 5% methanol/chlorofoim, 
to aflord, after concentration of j^ropriate fractions. 0,296 g (56%) of the title compound as an 
off-white solid with mp 144.5-146 "C, 

20 

EXAMPLE 37: (S)-N-r[3-[3,5-difluoro-4-r4-(2-methoxyethyl)-l-piperazinyl]phenyl]-2- 
oxo'5-oxazoIidinyl]methyl]acetaroide. 

A solution of (S)-N-[t3-f33-di'fluoro-4-[4-(/m-butoxycarbonyl>-l-piperazinyllphenyl]-2- 
oxo-5-oxazolidinyl]melhyl]acetamide (0,200 g, 0.441 mmol) in dichloromelhane (I mL) was 

25 treated with trifluoroaoetlc acid (4 mL) at room temperature for 1 h. Hie reaction mixture wa.s 
concentrated in vacuo and the resultant residue combined with 2-diloroethyl methyl etlier (403 
pL. 4,41 mmol), potassium carbonate (0,730 g. 5,28 mmol), and acetonitrile (9 mL) and the 
mixture heated to reflux for 15 h. The reaction mixture was cooled to ambient temperature and 
concentrated in vacuo. The residue was triturated wifli dichlorometliane. the solids filtered off, 

30 and the filtrate concentrated in vacuo to give the cnide product. This cnide material wa.s 
chromatographed over silica gel (10 g), eluting with 1%, 3%, and then 5% 
methanol/chlorofomi, to afford, after concentration of appropriate fractions, 0.097 g (53%) of 
the title compound as an ofi'-wdiite solid with mp 162-164 



35 



EXAMPLE 38: 



(5)-N.[I3-[3-fluoro-4-[4.(3-hydrDxypropyl)-l-piperazinyl]phenyll-2-oxo- 
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S-oxazoIidfnyQmethylJtmainide. 

A mixture of (5)-N-[[3-t3-fluoro-4-(l-piperazin3d)pheiiyll-2-oxc)-5- 
oxazolidinyl]me%l]acetamide (0.200 g, 0^95 mmol), S-chlorD-I-propanol (299 pL, 3.57 mmol) 
and potassium carbonate (0.493 g, 3.57 nunol) in acetonitrile (12 mL) was heated to reflux for 7 
5 it The reaction mixture was cooled to ambient temperature and concemrated in vacuo. The 
crude material was dissolved in 10% methanol/chloroform and absoibed onto silica gel (2 g). 
Chromatognq^y of this material over silica gel (10 g), eluting with 1%, 3%, and then 6% 
methanoVchlorofomi, aSbrded, after concentration of approt^iate fractions, 0.096 g (41%) of the 
title compound as a white solid with mp 154- 155.5 ''C 

10 

EXAMPLE 39: (S)^-{[3-[3^-difluoro-4-[4-(2-hydroxyelhyl)-l-piperazinyl]phen^ 
oxo-5*oxazotidinyl]mediyl]acetamide. 

A solution of (S)-N-|I3-f3^^1ifluon)-4-[4'(ie/t4)utoxycarbmyl)-l-pip^ 
oxo-5-oxazolidinyl]methyI]acetamide (Q.400 g^ 0.881 mmol) in dichloromethane (3 mL) was 

15 treated with trifluoroacetic acid (7 mL) at room temperature for 1 h. The reaction mixture was 
concentrated in vacuo and the resultant amber syrup combined with 2-chlon)ethanol (354 fiL, 
5.27 mmol), potassium carbonate (0.730 g, 5,27 mmol), and acetonitrile (20 mL) and Qie 
mixture heated to reflux fiar 24 h. The reaction mixture was cooled to ambient temperature and 
concentrated in vacuo. The crude product was chromatographed over silica gel (10 g)^ eluting 

20 with 1%, 3%, and then 6% methanol/chloiofonn, to afibrd, after concentration of appropriate 
fractions, 0*067 g (19%) of the title compound as an ofiF-white solid with mp 172-174 "^C 

EXAMPI£ 40: (S)-N-[t3-I3-fluoro-4-[4-[3-(4-moiphoIinyI)-l-oxopropyl]-l- 
pipei'a^yl}phenyl>2-oxo-5-oxazoUdinyl]methyl]ac^anude. 

25 - 3-<4-Morpholinyl)propiomc add (0.600 g, 2.11 mmol), prepared by condensation of 
moiphoiine with ethyl actylate (3 equivalents) in refluxmg ethanoK followed by di^Uation, 
salification (IN aqueous sodium hydroxide, tetiahydrofuran. reflux), n^tralization (IN HCl) 
and lyophitization, was combined with 1,3-dicydohexylcarbodiimide (0.434 g, Zll mmol), 4- 
(dimethylaDiino)pyrictoe (13 mg, 0.11 mmol), (S)^-[[3-[3-fluoro-4-(l-pipera2myl)phenylt--2- 

30 oxQ-5-oxazoliduiyl]methj41acetamide (0.354 g, 1.05 mmol), and 1:1 

tetrabydrofiiran/didiloromethane (50 mL) at room temperature. After 3 days fht reaction 
mixture was filtered to remove the predpitated I3*dicyclohexylurea and the filtrate concentrated 
in vacuo. The crude product was chiomatographed over silica get (20 g). eluting with a gradient 
of 1-6% m^hanol/dilorofoim, to give 0.446 g (95%) of the title compound as a white solid with 

35 mp 209-210 **C. 
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Whai is Claimed: 



I. 



A compound of stnictural Fonnula I: 



5 




Yis a) 
10 b) 
c) 

d) 

15 e) 
f) 

20 g) 



25 



h) 

30 

i) 



cally acceptable salts thereof wherein: 
-hydrogen, 
-C|< alkyl or -aiyl, 

-OH. -O-C,^ alkyl, -0-vinyl. -0-phenyl, -0-C(0)-C,.6 alkyl. -0-C(0)-phenyI 
(phenyl can be substituted with one to three F, CI. -OCHj, -OH, NH, or 
C,^ alkyl) or -0-C(0)-0-CHj, 
-S-C,^ alkyl, 

-SOj-Ci^ alkyl. -SOjrfi(R\ (where R' is independently hydrogen, C,j alkyl or 
I*enyl whidi can be substituted with one to three F, a, OCH3, OH. NH,, or 
Cm alkyl), 

-C(0)-Cw alkyl, -C(0)-0-C,.5 alkyl, -C(0)-N(R')j. -C(0)-CH(R^)N(R')j. or 
-C(0)-CH(R*)NH-C(NH)-NHj where (R" is an amino acid side chain), 
-N(R')2. -N(CH2)o, (where m is 2-6 and forais a cyclic structure with the 
nitrogen atom and where one or more carbon atoms can be replaced with S. O 
or NR'), or 



(where R* is OH. OCH3, CH3OH, CHjOCHj. COjCHj or COjCjHj), 
-C(CHj)aN-OR, 




1^6 




35 




(where 



is CHj or C(0) and R* is -H or =0). 
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5 



10 




n) ^4 \^ (^^^^ ^^2' CHj. NH, NCH3, NC2H5, NCHO, 

— ^ NCOCH3 or NCO^CH^; 

wherein each occuncnee of said Ci^ alkyl may be subslituied with one or more F, CI, Br, I, 
0R\ C02R\ CN, SR\ or (where R^ is a hydrogen or alkyl); 
20 X and Z are independently C,^ alkyl, Cj.p^ cycloalkyl or hydrogen, or X and Z form a 

bridging group, preferably X and Z are hydrogen; 

U, V and W are independently C]^ alkyl, F, CI, Br, hydrogen or a C,.e alkyl substituted 
with one or more of F, CI, Br or I, preferably U and Y are F and W is hydrogen; 

R is hydrogen, C1.12 alkyl, C^^^ cycloalkyl, Cj^ alkoxy, alkyl subsiiiuied with one or 
25 more F, CI. Br, I or OH; and 
q is 0 to 4 inclusive. 

2, The compound of Claim 1 wherein X and Z are. hydrogen. 

30 3. The compound of Claim 1 wherein U and V are F and W is hydrogen, 

4, The compound of Claim 1 wherein U is F and V and W is hydrogen. 



5. The compound of Claim 1 wheiem Y is selected from the group consisting of H, 
35 methyl, ethyl, isopropyU tert-butyl, benzyl, phenyl, pyridyl, acetyl, difluoroacetyl, hydroxyacctyU 
benzoyl, methoxy carbonyl, ethoxy carbonyl. 2-chloroethoxy carhonyl, 2-hydroxycthoxy 
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carbonyl, 2-benzoloxyethoxy carbonyl, 2-aiethoxyethoxy carbonyl, 2,2«2-trifluon)ethoxy 
carbonyl, cyanomethyl, 2-cyaiK)ethyl, carbomethoxymethyK 2H:arboinethoxyethyl. 2-fiuoroetlioxy 
caibonyl, benzyloxy carbonyl, tertiary-butoxy carbonyU methyl sulfonyl, phenyl sulfonyl or 
para-toluenesulfonyl. 

5 

6. The compound of Claim 4 wherein Y is methoxy carbonyl or cyanomethyl. 

1. The compound of Claim 1 wherein R is methyl, H, methoxy, or CHClj* 

10 8. The compound of Claim 1 which is an optically pure enantiomer having the 5* 
configuration at C5 of the oxazoHdinone ring. 

9. The compound of Qaim 1 wherein n is 1. 

IS 10. The compound of Claim 1 which is: 

(a) 4-(4-(5-((acetylamino)methyl)-2-oxo-3-oxa20lidinyI)-2-fluorophenyl)- 1- 
piperazlnecartx)xylic acid, methyl ester, 

(b) 4-(4-(5-((acetyIamino)methyl)-2-oxo-3-oxazolidinyJ)-2-fluorophenyl)- 1 - 
piperadnecaiboxylic add, ^yl ester, 

20 (c) 4-(4-(5-((acelylamino)methyl)-2-oxo-3-oxazolidinyl)phenyl> l-piperazinecarboxylic 

. acid, methyl ester, 

(d) N-((2-K>xo-3-(4K4-(pheny!airtx)nyl)-l-pipeni2inyl)phe^ 
acetamide; 

(e) N-((3-(4-(3-Fluoro^4-(2-Cyanoethyl>-l-pipera2myl))phenyl)-2-oxo-5- 
25 oxazolidinyl)methyl)-acetamide; 

(f) N-((3-(4-(3-FliionHK4-(2-hydroxyetfiyi)carbonyl- 1 -pipenizinyl))phenyl)-2-oxo-5- 
oxazolidinyl)methyl)-acetamide; 

(g) N-((3'(4-(3-Huoro-4-«pheny Icarbonyl)- 1 -pipera2inyl))phenyl)-2-oxo-5- 
oxazolidinyl)methyl>acetamide; 

30 (h) 4-[4-[5-[(acetylamino)methyJl-2-oxo-3-oxazolidinyl]-2-fluon>phenyl]- 1 - 

pipemzinecarboxylic acid, 24netboxyethyl ester; 

(i) 4-[4-[5(acetyIamino)methyl]-2-oxo-3-oxazolidinyI]-2-fluoiophenyl]- 1 - 
piperazineacetonitrile; 

(j) (+/-)-N-[[3-[4-[4-( 1 *4-Dioxopentyl)-l-piperazinyll-3-fluorophenyl]-2-oxo-5- 
35 oxazolidinyl]methyl}-acetamide; 

(k) (5)-N-[[3-[3-fluoro-4-f4-(2-meflioxyethyl)- 1 -pipera2inyl]phenyl]-2oxo-5- 
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oxazolidinyl]methyl]acc^ide; of 

(1) (S)-N-|13-[3J-difluoro-4-I4K2-methoxy^yl>l-pipenizi^^ 
oxazoUdinyI]inethyl]acetamide. 

S 1 L A method for treating microbial infections in waim blooded animals comprising: 

administeiing to a waim blooded animal in need thereof an effective amount of a compound of 
Fomiula I as shown in Qahn L 

12. The n^thod of Claim 1 1 wherein said compound is admimstered in an amount of tcom 
10 about 0,1 to about 100 mg/kg of body wei^t/day. 

13. The method of Claim 12 whmhi said compound is administ^ed in an amount of 6om 
about 3.0 to about SO mg/kg of body weight/day. 
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